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(54) PEN INPUT DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an input display device 
which has a highly accurate detection coordinate (high space 
resolution) and a light, thin, short and high time resolution by 
detecting a moved variable of a pen having an optical sensor when 
it moves on the display device based on space optical 
characteristics difference of the display device. 
SOLUTION: The moved variables of a pen input device 1 caused 
when it moves on a display device in an X direction (signal line 
direction) and a Y direction (Cs line direction) can be detected 
based on the space optical characteristic difference between the 
transmittance characteristic of a black matrix and that of each 
colored layer. Furthermore, an optical sensor of the device 1 easily 
receives the influence of the space optical characteristic 
difference of one of both directions of the display device since the 
receiving surface of the optical sensor has different lengths 
between the X and Y directions on the display device. Thus, it is 
possible to detect with higher accuracy whether the device 1 
moved in the X or Y direction. 
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StffE^a&jSKifffB^SiaBCBfbi BlTiB^lft^ 9ViV 

MIE^86jiS*5itJn L fc«C 6 -mriBfWfc^ * F 

A#B{tT4iWB^>B**iNtt-r**B&. 

mn*-r sHiJoiffaE^ttaiaacrtiBBawt * f * & fw 
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fw»«©«rs2»»'< * f a t BdBft-r 4 ttt>r©f«ia^tt^ 
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•3 fciit^fe L/ < ttBH»U»tl»*WII»«©«HB'«>B 
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strtay- b^imFfay- n^isitfi^awtciBBsnfcy 
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m«g(MXf :MUt>-1 9 94Vol. 4 9 
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A*SbS*« 9 94 Vo 

1. 49No. 12, BiBPtt79jh/<*AJ'^ 
'93, BSSB PttMATER I AL S&TEC 
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Lfc^>A*«wtt« : MUt: »- 1 9 9 

4Vol. 49No. 12, BUBPtt?? y h-"C*;U 
f^7l/^ '93. BMBPttMATERI ALS& 
TECHNOLOGY9 3. 8)ft4'#*>3. -€-©ffe© 
^>A*^^S4 <«BB¥4 - 2 

8 3 8 1 9, »BH¥4 -2 99 727. ^P3¥5 - 1 2 
78 23, «H¥5- 1 5 88 80. W4-343 



(3) ftBf¥ 10-91343 

4 
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8 7 . ^fg§B86 2-9 202 1. 1$Bi§Hg6 3-2 936 
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9. W6-314185. ^¥4-33782 
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20 «S&Cft-o-Ct,>S„ 
[0006] 

[*?8#«»8t^«t^4-riB»H3 fi£3fc©#H^ffi;£5£« 
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[0 00 9] *fc. WBMBa«w«K*«-9A;^>A* 

•?>^>A^€rtf 9 A73ffl* 5 ffi4^l^ 0 ^-rir^AK^ 
C*WA**«J:0«»K«ti4A:*. ->T 

£gtfi54 UT«*.tf#**ite (1$Pi¥6 - 2 9 5 2 1 

9 . ^^5 -2 7408 1) ■?>tfcW^>©'<>$te*SI 
^6a©«WffllS«:*toi*«l<f *55ffi«ctf*»ft**». ■ 
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XJc^to-ttftK Ofc©TB-<>A;*>^£SB©AiJ 

rj*ft&fMH3M»a. Iit-/X*i300(imX30 
0 mnfcTF <»K 1 5 0 Mmx l 5 0 umlUT) tctt* 
4J:»)*Kft«liE>W!S«r*»). S#lftSt_h2;Lfc:£i£ 10 
■C« lB»fftC*lSttMjE«rJfJ-Cd:«ia3fEtt«.>fc«>*ffl 
*>(,»SH»-C*>-3jR^l>*»»A*i««:«J: 0 iEWatliE 

[0 0 1 1 ] |£ot*»BOSa9B. AHffi©3l^B 
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[0012] Sfc##MH©afl&tt. ^>A*as*»B© 
J: 0iE«[-CO*»*>lB*>ir»»»r*>-3r A* 20 
rfcJISi*©fil»*»*A*a»"C&S'<>A^iKB*« 

[0 0 13] IK*»I!80B»B. WWK-'-fXKtt 
[0 0 14] 

[flMfc»tW4fc*>©*«] *jWBCc«t>*'<>A* 
S8B<ta^SaB*«iLfc» 1 ©^>A*— f*S*S«B 
B. flWB'OA*aS««:ttW*^>*»** >■!>■-*« 
A. ftJfE^>#> «TIB«^IEK±-C9ttOfti9IMI<r. 30 

5MKB**Wi-*^IH*^«*yS K «fc -3 T^ftf & C i # 
"CSS. 

[0015] #^K^foS^>A#i£B<ta^2£B* 

i®Kftw*^>a«#-fe>-*--*«;i.. f«fe^>^> fir 
3 n/c* 7 - v 4 & * -<D&m&moftytmmmmc j: 

g±r^s!) u/c^afta^. simSSBfcgag $ n/c * 5 - 

[0016] *«WK«to*"*>A*»Bias«!a* 
iifcS3©^>A^-f*Ii*^ti, Bufe^>A^J 



[0017] *»9!©±E» 1 7bMJS3©^>A#-<* 
©-C. ^ > A^-<*M^^g©^ffi^{ bRO'^W 

[0018] w*.t*. m^mmumn 12.1 -r >*x 

GArHJgf v 1 0 mm* 7 0 ym©*>©^>. ^ 

S«H*»»ft4 (W^TBJRtf^JPB 3 0 nm*2 
1 0 Mm©fc©&<tffcW38!JT? *<3. ^gibTttS 

r*S (*ta l o-Y>*fii±Ktt«I:»)W8i"e. *tft2 0 

[0019] Sfc. «w«iB±©^>©»««*. ^> 
*JWrS3fe-fe>-9--«:«fco'r«^S5g*e>iSSa»lfflW«: 

tatB-rs©-?. HWM»wttttji««a*»iitt"c*«. 

{c*H»-c. i o^iJWT©^** 
r#«*A*-r4»-&K*«iJ8»4««ir*4> . 

[0 020 ]$fc, amSIS-h©^>©X^(fi]©^Silfi 

i^KS±©^>©Y^f6i©^«ra?r. Sl^g^ffi 
*»a *ffilB*W«t*K J: ■» T«k 

a-r-sci*spjte^*6/c&. ^>*Jx#iaiK:««n,;fc 
©*> Y^isj K^iij o fc©*» j: o jEfiicc^mr & c <t & pj 

«7j**as±©x#i6i <t Y^ffij t raft ofcSsr*sfc 

«ttSo^SW^>T< ftsor, <-oasx:ms]f<:& 
«ju/c©*>Y^rsjK^atiu/c©^ «t *j iEffifc^ttir s c 

[0 02 2 ] */c. ^>!W3W*«B±Ke*ShfcJffiS 

*. a5««©cs«scf«^«*iw^ai»UB*rftiB 

tciffl^SK;^ DS^t±tf MEEK: J: 

£•&©-?. -oAtj-fmmTjk^tom&mmit^m 

-C*0. ^ffiM^K:ctSjS^B©«S^^«:f«JffiU 
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[0 02 3] Sfc. *ttOfcSS4H8fSCi*fiiI* 

So 

[0 024] *fc. ft^BOBHRttllfftcEKStlfc 
X^jf^mM^l/ktt. Cs»«tot^tl io 

■«««BE»#i&*K«l:o-C*C*«m«H©»aS«t© 
IWiSWJtcKO-CJ: »>*«*&iaWft«*n&tt'C* 

So 

[0 02 5] Cstt*CsSIBim*>&ti)9IB 

[ o o 2 6 ] j: or , man. «ffi»§?-cffiB$p.fl#$? 
MS. iW»KlWffltJfflOfc^>A^H*l«atI 20 
*f#SC4**tfJ*4. 

[0 02 7] HCC *|g9)!«:flftt>4^>A*i6Bia^ 
gSg^rfitAfciJirtBifl 1 7iMSr3©^>A*-fl3S«wK 

©a*BS©iiriB^*aK:*M- & « * *w«p-j- 4 « s ©J 
*-fe>-9—©^ffi©^^gtc>Pfrs<s^ ; S:Wrs 

[0 02 8] Ssfc. *«WKfli*)ft'<>A*iaii*w 

^ 4 o^>A*-f*aaes««rtt. m& 30 

[0 0 2 9 ] Sfc. #5»!K{M55'^W]ai«ji 

ar*^>^t-F«w#«i. iWEiwfcafltoswb* 

ftttT4^>*tf-KSWMfta*«4. lufB^>©Bf(fB 

84, iWBDPtt^* hJKo»b**ar*'<i'hJi/»b 
mfSi, BiriB^i&iiaifjia^iaijSS©^b<tmria 

IB-< >as«* MiET * ffllE^S 4 * Jlfl 0 r t » * C 4 * 
«ai-T4. "«>ffi«tt. BUfB^>©^a&iE@[i^l6ii 

[0 030] KK#»Wfcfl*4^>A2J*n*»fflK*. 
iSgli, &W^>4. misB^^S±-C©Buia^a 



ia^ai^>©friBam^H±-c©^s&3is*^ai-r4^ 

y^f-h-fHifSi, B?IB^IttliiS©^b*^ajTS 

*5>XK-FW»flJ*Si. Bfria^m^>©mriaa^ 
gg±-e©^8b^* h;^lUT4^i' HH*ttt*« 
4. «HBIMIl'<i» Hl/fl!*^**^ - *"*^* hiWSWt* 

-4>aW*liiE-i-*lfiE#«***L. C©ffliE^S 

* h;w«{br a«na^>iMi*iwi»-r**«4. nut 
^-■5iifj©frfB^aiijiasa f MiB^i&'<^ h*&mm 
©bui B^njiisso-friB^sij^ * h * urn t *> #s 

i. HII!ft«©«r8B««r<* h^4IWMrt-aBMir©«flE» 
86^ h ;b*s|n) or*h«»II»a©«riB^>JS«*ffll» 
0 ft: ir 4 - Bllttfftosr iB^Sft 3E0E«>BIII»r -5 KM© 

[0031] iwa»jE#a«. ^iftjiet^iiflnb/ttcfc 
musf s mm(D®Mm&Rv : ®M'< * v & t mmko® 

BSaaao'^tt^^ h***M»U BIB*©**'"**' h 

[0 03 2] H«:*»9IKfltt>*^>A*«SW«*. 

a^±tciBg3n-sffl^©e-^«i*sj:^y- vm^u 

C s ii£4 . 'PU<t *«WB-oOfll*«4 WK— 3©** 

(■itfcr u-fSfii. wiEiBJWMsicSBWi-rawiarti* 

£ffi;ift:*rrS]S«£, mrfBiiiSfSil@4 i!5IB*fft1I®4© 
IBI«:EIHSh&X£HJB4. WiEfI#*K:©-9*«EE* 

msTzm^mmm^mt. stria y- httjcy- vwm. 

EE*tt*&-r*y-HBIB**Si. BufBC s^tcCs«g 
mEESrmi&T £ C s UWMi^-WLt . fiflStt ftm^CjtflSj 
flW«BE*fltt&-r*»lfll««IBtt*a4. IWBfiMitt4 

H?iay- naiUBay- HMM^RmtcCB s n/cy 

-HB*-f»*±. H5IBCs^4B?riBCs^|ggft#SK 
CcEBShfcCs** fJta*t[6]^©4frfiE*t 

•2.a^B4. MfBfa-^*J<fcU f Biriay- h J^*s cfcCXU 
IBC si^fei^HlrfBiii^®fc«tiy t mfiB*frfi]^4®m 

is^-r*tta^>4. fjiafi-^«a*j<fcoffriay- Ki^fc 

iCffiWBC s i^©^ft: < 4 4>-o*|g®)0ft:KK:mrga^ 

ffi-i>5t£ d s^msBEtcs-5u-CBirgB«im^>©fiia 
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iBC s4glteJ:0'ii?fE>tffrS&©5 *>d>fc< t h-i*y 

tec sttx-r? 5F*s ^vmnmifimmzj mib 
y-h«*iBttL-cmsB'<>ffi«*iftHi-r*iB. wrieft 

^te «fc ^'HuldC s OfjfB^m© >) %'}>U < 

fHBCs«tw«otimiB'«>B«*«iwr4 
ft#i^x xms-v- mb>w * «* omfta 

[0 0 3 3 ] <l-*H*IBttL'C-5>ffi«**tHr*»y 

JS«**tHfSIB5fi-^aMBJ:tfC s *§fc<fcE>'*ffa11®© 
5%4>fc< £4>— ^7a-f^ >i/tfl&tCU CsS 

trasfc-rs©?. ^>nw**ar4»*u^>*w»n 

SlgoHab U r t, » 4 £ «fc 0 ft^gt^ft 

«<f*. f-MB. Cs**J|ffl<&orfcIE*&#»S 
A##-C££. 
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[00 36] 8»ft#« (Sl~Sn) . y-h* <G 
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1. J76-C-II No5 pp. 177-183 
Ta-Si TFT/LCDO««IMIliaiJ *H«A. H 
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95. BiHBPtt, BiH^-f^nf^* 1 99 1*1M 
1 9 9 44£7/3^> */c. 7W1 

0. >itl^]^<!:TH'S®8©F^«:«^ (0^^) 

^©##X^<tL.-C (BigBPtt : h^Jl/^-f 
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93 Digest, pp. 1 1 ~p p. 14. T. F 
uruhashi, et a 1 . , S I D9 4 Dig 

est. pp. 35 9-pp. 3 e 2 . s^ftaassa 

WfMm r«2LCD K7-f^-3>ha-5LS I 1 9 
92-1 9 95 J ) 
10 [ 0 0 3 8 ] 3 tilSSij^HIVON. V0FF . fWMl#C P 

v. stv, vystop taw. y-htt«:y-h«EE* 
•fr&tfy-NMBtfrSIJ-C**). #^*S« (K. Hyu 
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20 [0 040 3 4 (ilBtt^FfVON. *UaJfi#VYST0P . V 
X5T0P , CPV*5Wra#*K®^*WE*»S&t»X 

[0041] 7 «fg«jmBEVDD. mmm^v psr . i c 
ph. f^^juv-^-^S vd. -^>A^j«:M*3-5 

ISf-fDX, DY*SW. CPV. STV. CP 
H. STH. VDtHl*T4a>Ha-A»r*S. 3 
>ha-jUgB7tt^>A#7vW*l;!p6. ^Ktsf 
/^XOli^tllf-fDX, DY 
tWBttfflZ&tfy- h^Hai)SI53^©^>A^7 r ^M 

30 ^r*iUUfca«*ru-r«R8«:«wa***. t 1 - 
^gajjgp3icjMs„ 

[0042] swi ^nmmmmmm&\ 2 o-cfM 

iSIShS^'/ffC*'). 1 2 OCW^'fWW 
[0 04 3] CCtT WSS8©£;&#|Sj 3 &X:frfa 

(Sitc^^nr^e^c^i^txup. £^(fii«:X 

downi«) . ±T#fo*Y#fl (HlK^SftT 
l>Wiffl*Yup, T^YdowniTi) 
40 kfe&ho 

[0 04 4] S2{i^>A^^S©J1-JK*^^"C** 
0. l«^>A*f ? ^V^*, lOli^mSlg*. 11 

h'Js-i'^IIa^im^STFT-LCD (# 
*fclK:B«BPtt. ?9» h^JUf ^^^U-f 1 9 
90-1 9 95. BifSBPtt. BiHv-f *afv^* 1 
9 9 HMI3#- 1 9 94^7^) tffifflOfc. 
[0 04 5] ^>A»f'<-f* l©»BIH*IB3fcS* 
50 T. ia3(ctel>-C. 13Si^SA. 1 4tt#SB, 15 
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**ccj:r»r«ttr*c4**Biili&or*j»). -oft 

1 5K73# ! flD:fo&C<!:K:J:<5£JSA 13t^iB 1 
4*5gM-rS. £/c, -Oftl 5B1 6©#7X. 1 7 
057* F2Vtf- FT H\ 18©t + V7-f-^ 

Ci^il-rfcD, 7* h^W*- F71W 1 7B-< 

T-f— ^"1 8B7* FT \s4 1 7fC«fc- 3 'T 

»6ftfc*»e-«t*i Qoa+i'Srirt-or. 2 0©@ 10 
Fl 2KB01 T^l/fc|gSt&mB£ (Vo 

M VOFF . VDD) . (STV. CPV, SS 

TH. CCPH) . t&tjim (VPSR . DX, DY, V 
YSTOP ) ifiM-yX^i,. 

[0 04 6] *mtwc&. ?* vmx-YTvj 1 
?j y- hXBru-rtfc©? * h 

£TM»fiSLTfcS(,». 4fc. CCD»©«WIS**f-* 

!0 047 ]i4 B'OWJ5 ! '< -f ^OSBtOflW-** 
Ufck©T&!p. 2 3CD7"'JXA->-KJ^^^5-/ h 
1 l*»&SW*Stl4# <2 7tt#©IH»*S*-r) 

>i36B«iii£tc ft*Wd$. «5*§BB©*R#« < 
a*). H la&»6»»3*ifc*B2 6©fil 30 

MMrL/^Si8 4iD, 2 4©«fi»K:Ei«insn 

SaffiffiCCJtCfcSSffiewtKSHStl. 2 5©*t[6]g« 

[0 048] 0 5B*tfrS«2 5©«j*£*L.fck© 
-C. AttBrffiH*. Bt*JbffiH*mLri>*. 2 
8B*7X4, 2 9B7&&fcJt (Tv ?>v h >; 

*> 4. 3 omm (r> . * <b) . » (g> tc-en^ 

n#fe3nfc#feJl*. 3 1Bt-/<-3-hB*, 3 
2B«ffl«i**0'ri f >4. WfSjS®2 5©##3t^<t 
UtTB (BlBPli r?7v hAW<X7'U-f9 1 40 
~9 5 J ) 

[0 04 9] Sfc. #«3fcH*#K8#a$&i"¥A/t?fcJ: 

[0050] F^-ft-K7L"f 1 7 ©8ti* 

**nOT*i»). 3 3©7* Ytf4*- F7 WSfehK 
A§«. B^:&®. C^TfeS. DS#ffi. E*tl. 
FS3fcffi€:J$5. ^n^ t n©S3feffi{CAI*Lfc7lci^Jl' 
*-***i**l©ttfflBI (Ak-Aa-Fk-Fa) © 

m»i*;u=F-(c^jjso-cHj;fc-r*. ftte. ^©kB 
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[0 0 5 1 ] 07. 08B7* h # -fa*"— KTU-f 1 7 

©ffi©«3S*^Lr*5 0. afcBiietc. »isiiS2 5o 

Sfe/13 0 *jSia-C«*»C*i6©-!»--f X*jJ:C«sa*ffi 

[0052]i9B7*h^-ft-F71/^l 7 ©^Effi 
i»4Slfci©T*0. DFA~DFF»*n-e*l«*HJ 
A~~FiC&£tc7* YZ-<*- Ft?**. 

[0 05 3 ] 01 Ott'OAAf'WXCDfll^l't 
*59. 3 4Bfg«jmiI^V0N, VOFF. VDDr. St^g 

gi o^6©^i^Ji/+*-*VA ~vf ©ssut-^tc^ 

<§*»»3 4 KAH* («fc OiEtlKtt. 
#flMWSWW<:*iW**7 * h y-f *- K©S*ffiKA 

aw******-) ©»s«:j£t;;fc«SMt-wn«js 
3 4©jtm#saft»tt. **i-e*i©a*VA ~v 

[0 054] 35 B^>A#^^g*^> A^t^Sr 

0. Vpsr =H i eh u^;UB#cc^>A2lt*yiB*. Vps 
R = L o w U^KiS^>A*tt»*wl/Tl>4. 
^WfA'J-b-; FSP3 5CC<totT^>A**^B 

[0055] 36 mafsmsim^vib k> . mmwzv 

ON, VOFF, VDD. WMSTV, CPV, V PSR . 
VBtftW. «OIB** I -*DX03 -DXD0 (XTa 
[S]) . DY03 -DY00 <Y#fi) tt*». ffl 

"WcStftLfci*©. iS«f 1 0±©-<>$fcl 5© 
flMf-fr-C**. Sfc. 01 0t?BX^rS]Y^(Bl<tfc 
ffim<Dtclt>4B i t^-^-C&S*!. WliVGACi 
^iggt?*nBY^|Sj 9 B i t . X^l*] 1 0 B i t ©ft) 

[0 05 6 ] 3 7B^I1 0±t?©^>5tl 5©# 
S«£tfcW-fSS&»SI8Wa5t?S>«3. IgB&mFfVON. V 
OFF. VDD. $iJ®)fi-^VPSR , VA~VF*SW^S»S 
^-^DXU ~DX10 , DY13 ~DY10 «rHl^-r*. fit 
*s. WWf-iCB i t|fctt*D«lS«f , ->-ett?8l/ 

[0 05 7 ] 38 »XHtWHST» 0.36 i^S&S 
t^tagP3 7-Cf#6n/t7 ; -**>6X*r6]©^ti7 :r -f 
(XBHBf 8 -*) DX3~DX0?:ffl^-r*. 
[005 8] 3 9BYS@t^UlSBt , *'3. 3 6 

e^tijas 3 7 -c» entef- * 6 y^idj©^©^- * 

(YffiS^-*) DY3~DY0?rHl^T*„ ft*J. 
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[0 05 9111 1 W-^>->Xt-A'JH2 -v FS|5©t&?££ 
Bit>ffl& 1 $:niLtc't><D-e$>2>. 011 (a) ii^>->J* 

7-a y -t* * fsb©*^-?* o . &jha n, ^ibi 

4. 4 0OSii, VOB$:mW5mK.t-rZ4 IV>4 
Z—frhttZ. 011 (b) tiff htlZ> VPSR (DM?)®. 
»*wUfcfeOT. ^SA13i^iB14«i«MOt 
t,>SB$VPSR = VDD. £J§A 1 3 t&JMB 1 4^MSM 
BSVPSR =GND4ttS. 

[006 01H2 uftflrcxgMss 4kjbw**ii# 

^^@ffi4 6©IU*W£^Lfcfc©"C».&. 4 2B 10 
ffifi*. 4 3B3>f>D-*, 4 4B*'57>^ > 

4 5i*aaa**ti-eftw0'cir>*. 46«. v*vtt<< 

*- FDFAOA3B6ffl{CAI#l>fc*fi#*VAitO« 
SM3#(cS8ftL.-cHtfjori»s. *R8©#<1#S 
Jfta&3 4tt:7* F^-Ytf- F7U-H 7<DS7+ 
tf-F (DFA-DFF) ft{C4 6&C^Lfcfc©£l5]— **J$ 

©3ee#saft»#iaB*«* o . -en^n v a ~ v f ©m 

[0 0 6 1 ] Ml 3tt7* hit 4*- F©Wtti*fi# 
^S*leISSOH^ ; &^Ufci(D'C 1 El 13 (a) #7 20 
*F^*-K©-»W»tt4. II 3 (b 
Sc«ftt©7 * h F*ttofc»^©3em#ffi»S 

if] ) . tf^T>:/4 4ic«U~;l/F3U~M#tt©& 
©#H< . VOFF SrHifct?* •&*>©#&(,>. 
[00623013 (a) 36>6M6*ft««C7* H # -C 
K©536ffi«C «fe 0 lSl>fiSK©* ( C C -CfctKSrfSBg 

€rAltT4<fc <fc9*:#iEcffl2J«i!i£#?# fcn. 0 1 30 

2 K5Vr#{f«ftK#ISfiK 6 ©ttf&&»<5iH&a»tt« 

ffi>wr*«*wttaeM-*i'ji'i'H- nstt©fc«> 
*©«i^#ifflffi4 steam*, sfc. *^r>7 , 4 

4©^-^+ JU->3- h^tt©/c»^^T>7'4 4©S 
lEA^iifrHiO VC*D. *©W*WE«afS4 5©ifi 
taM£R4 4£U 7 * F #4 *- I 
Dit<E.t-R44* I D [v] fctt*. $tot, 01 
3(b) K7j*3ft5WtS#W6*i4. 
[0 0 6 3 3 0 1 4«. ^Sftfi*fttHSB3 7©«fiS*mL/ 40 

r«,»*. ;£i»si*tB953 7«. YanfosMWtfttti»4 7 

4X*l*lDf«l«t(Wlffl4 8*>6tt»). Y^fSl^ffijfi^ffl 

954 7 «gt^g 1 0 _t©^>5te 1 5 ©Y:£rfiti£«rB* 
VA. VB. VC. VPSR *>6tftttiU DY13 -DY10 

[0 0643 4 8B«i«ai 0±©^>$fcl 5©X# 
faigSbfi^VD. VE. VF. VPSR#>P>t£fflU DXL 

3 ~DX10 J*9 l*J\>fm (COMttt4t-j F t LtU 50 
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»3'"C**) fcu-cuwrj-*. «*.«. ">fti 5*sy- 

hiS3*^at|-r5<!:. (DY13. DY12 . DYil. Dy 

10 ) = (o. o. i . i ) wmusti. ^>$ti 5*i 

®#«9*^»«lrf*i. (DX13. DX12 , DM1 . 

dxio) = (o, o. i. i) witijjstiz (*mi&M 

T«. R. G. B©S»fe®T l-^©RGBia^*?BB£ 

-rs^a^o. o. i. lias). 

[0 0 6 5 3 ttc. TFT-LCDr«ii^. 05{Cth 
L.fc«#eJB*l F» FiOfO*. IKUcRGBSl F 

Ftt-3 F ? F "C 1 #HSS0J-C« 1 F 

h*lBBR4Pfc;. liIisSS£RGBiIiJg£B?-$v. 

[0 066)015 « Y^[Sl^atlfi^UlSP4 7 ©fllfiX* 
^L-rfeO. Y*r6j^ai)S^mSI54 7«U-<;U->>' FSB 
4 9. ~>'J7MI^£S55 0 . ><^UJHB-9»£»5 
1 4 9BVA. VB. VC£Sa>-$>-n>U-"* 

n-CDT^^-r-^VAD. VBO. VCO&C^&U t"J7 
JVm^»*»5 OttVAO. VBO. VfflHttfYupSn 
©^Stlfi^^VYu pfS-^i. Yd own^|a]©^Stl 

U;UfS^^Si55 lBVYu p. VYdownIf4§ 
WY^lSlO^lijS^^T^'^W^fB-^D^ . DY12 . 
DYll . DYlO^ffl^-rS. ^*J. DY13 , DY12 . DY 

11 . DY10 «*MR«S%"Cw3n-Cl»*. 

[0 0 6 7 3 X^|Sj^g»felUia54 8 ©^fiSfe Y^Jfil^ 
ttfi1fta»4 7A|3l«-C*4 (teb. VA. VB. V 
C. VAO, VBO. VCO. VYup. V Yd own. DYl 

3. dyi2 , dyii. dyio 4*n?nvD, VE. V 

F. VDO. VEO. VFO. VXup. VXdown. DX1 
3 , DXL2 . DXII . DX10 t-£2>) . 
[0 06 8301 Bit^ii'iyy FSP4 9©«fi£?r^L/ 
"CfeO. 5 2. 53. 5 4«3>/SU-^-C*>i3. 55 
IJoJ^&ffi-CVON. VOFF *^VREFl5rfP-5rfcO. 5 
6. 57. 5 SliN^f *;UMOS F^>^X$--C& 
0. 59. 60. 6 U3:ffita-C*9. 62ttY»<-* 

[0 06 9 3 01 F SP4 9 ©Stlf^M*^ 

VA. VB. VC«DFA DFB. DFCtCAWTS* 
i*il/¥-«cj£i;fcT^nye#rVOFF -GNDOi 
IPI*S*S. 5 2. 5 3. 5 4 ©n>;f U- V 
A. VB. VCiVREFlfcit&LTVA. VB. VC> 
VREF1©B#V0N^. VA. VB. V C < V REF1©B# V OF 
F£tH^-ra„ Otc&i-C. 017©VA. VB. VC 
*!A^3ti4til 7(C^$tiS=J>/^u-5'-5 2. 
53. 5 4 0Uj»#6n, MOSh7>^$'5 
6. 57. 5 8*V-^7*a'7tlt:(!!lffiOTI->SO 
f017©VAO. VBO. vcatfinhini). 

[0 0 7 0 3 X*lpJ^ttffl^Wa54 8 
V FSP&0 1 BKiftUtJ^? FSP4 9 
-C&S ((10. VA. VB. VC. VAO VBa VCXV& 
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fn-envD. ve. vf. vdo. VEa vroir 

[007 1 1 11 8 BY^*»MftHiaS«:»W*^ <) 
7;Ufi-Sf2S£§IS5 0©*8fi££^U-C:te«3. SW0 1, S 

wo 2ae 6©a*e#Q{cj:o-c«iaisns^^ 

T*0Q=HighU^!$SW0 1, SW02i4>^- 
7. Q=LowU^SW0 1, SW0 2itt>"C 
*S„ 6 3. 6 4«fitnf < 8 5 ttORHBr**) . 6 

6 y 7-«ffiftD7'j v y'y p » -^r*s. d? 

^7D^6 6©#U*#i<!:L-TBTC7 4HC74A 10 

C 0 0 7 2 3 H 1 9 BX*W*««Ha»(C»W« J/ y 
T;Ufll#«^»fl!)«rttwO"C*»l3. SW0 3. swo 
4B 1 9 3 0m*ft#Q«:J:-5T:*iiaiSri-5)^^ s^f 
*0Q=Highl/^i«SW0 3, SW04itt 
7. Q-Lowl/<^SW0 3, SW04<tfe^>r 
19 0. 1 9 1 iifiiSt. 1 9 2«ORIsI8ST* 

o, i 9 3tt*';T-«MBttD7 y 9^B»rt* 

4. 193©*#«ilyTBTC74HC74APScf 
#*£„ 20 
[0 0 7 3 3 1 9 4BA;^3»©1 HSgT&O . 12 

orjS3ft**tt»f¥*T4Bisr*«. x*i*i*tfca 

IftUlfflKft W & ~> y r JHt-W6*aM)«IISftROTftff B Y 

*rtnwftji*«aajtc»w4i^ y r ;nt-*Bfe*ai5 o <tisj 

^fflJKB^';!/^ 3 ^-©111881 9 4^S„ 
[0 0 7 4 3 H2 0«:-'<;l/^3»©l!a!Sl 9 4©abf^ 
MZm-f. A;"/* 3 #© 1 ®Sg 1 9 4 l4A*d#VX u 
p. VXdowntJW, WMfVXup3, VX d 
own 3%m*^-5[H]8S-C*0 1 3o©VXup^ 30 
ffCcVXu p3* WC;UXH2 0©»Cca*-T4 <(fl 
b. VXu p^;^*S3^;U^{caSBtr«:VXd own 
^;l/*#A#3ft/c*£. -e©VXd own^MS* 
VXupAjMP65l<). Sfc. 3o©VXdow 
n/<MSKVXd own341 a-;W02 0©«KUl 
({lb. VXdownAAXAiS^^KJiSt 
iCVXu p>f;U**«A#3*lfcJi*. -£©VXu pA;l/ 
x»4VXdownAjw»*65l<). fib- 'W* 
3#©lls!ffil 9 4KfiH>-C. VXupiVXdown 
©^<jl/^©*^> h^ffii IT. 3;-oi/;*K:£c5<t y Hz 40 
v h3n^<iU^»©*r>> hB0Ktt4b©4rS. 
[0 07 5 3 02 lttJ/yriKB^«*0l88IJ5O<O«l 
fPWI4^0Tt>So &*$, t delay 1 BO ROSS 6 5© 
tftfja'H i g h U-<;U&C& 0 . D 7 y v d y 7'©tb 
^3Q*«Hi ghU^JKC^f), SW01. SWO 
7L. VYdown (XIJVYu p) AiLow^HC 
jJf5*r©^M-C*5. 

[0 0 7 6 3 D? ') v77Uv 76 6©tt^»Q* 5 H i g 
h©B#SW0 1. SW0 2(W7Ul>5©TVYu 
p, VYd o wn&CBigta6 3. 64£iILGND(C 50 



OS^Low^W VboPLo wtcfc 

5iD7 y vzfva-jzte 6#* yr-sn 

a« : flGBimmftfKKtt rn^f-KC2MOS 
TC7 4HC->y-Xl 9 92 J ) Q^LowWOS 
W0 1. SW0 2Bt>t5„ ^tCVAtt VOO<fc'£*>#> 
— #CCH i gh*SA^3n4i. OR08S6 5©fc*7fc 
H i g h t) . D7'J j 7*7 D*;'7'6 6 ©UfcfrQ H 

i gh'CfcOi&SliL/TSWO 1. SW02^7tS 
fc«t>VYu p. VYdown*SLowK64. 

[ 0 0 7 7 3 H 2 2 B Y^(S]^!8fjS^WgPK:J*-W 
l>jum-5t^*a5 5 1 ©«Jf££m L- T *s *J . 67. 68 B 

(m«TC7 4HC161AP) T, 6 
9, 7 0, 7 1. 7 2tt-/>^-$--C2 2 0BAND 
I1SS-C, 7 3, 7 4. 7 5, 7 6 B7 Jl/T ^-|5]g8 (# 
: C QfiiJiMt. »«H»/** l f-«». fv^ 
• ^*^A©18:ft) -C. 7JWT^-[lISS©«fi£^<!: 
*;l/y-H ; &S2 4{C7^-r. 

[007 8 ] i24©77 Bgf ffiW^afflPSSf 7 8 . 
79. 8 OBNANDtHlSSr, 8 KJlllSlA^ORB 

[0 0 7 9 3 [32 2BVYdown©^\rt/*'f£7!>:>6VY 

u p wi'Z.®*ffi&zm^-cm< mmnomi&t a 

[0 0 8 0 3 I25B, 12 2 ©^"7 U^fB^gEgPS 
1 Lrt» 4. n^|/A|^tSC5 IB. 

VPSR SO'VXSTOP («{ii'S4*«) ^M^H igh^ 
MCt£p>t£\,>t 2 2 0©Hi^J*'L owU^t*5fc 

> $ - 6 7 8 ©a^B^t L o w u^;!/ 
r*4o J: oT. DY13 . DY12 . D Yll , DY10 BV 
Yu pS-iVYdownJjii'O.t^KSftt/.fc^i^ 
r "Low" 

[0 0 8 1 3 -«OM|-ettc©««:, vpsr £l->'vxsto 

P tmfitl i g h U^;UB9©*#««**Hir* (-">£ 
J*. -t>A*«{B©B«M^ («8I>ftlH«BiA*'?h 

[0 0 8 2 3 V PSR StfVxSTOP im^H i g h U^;U 
B#B. *')>$-6 7Sy ( 6 8Ai6fn?hVYupS 
O'VYd o ytn<D'i)\<xmcmctcDy> f-^ffl^S 

n. tn»*ffl«,>-ctt*3nfcffl*s7Ary-7 3. 7 

4, 7 5, 7 6*>olU^ (DY13 , DY12 , DY11 , D 
no ) £ti2>. 

[00833 ra2 3Bx^^a&fi^mgi'K:fi*-w4^-^ 

U;Hi#«*»©«JiS*mO-C*»»). 2 3 1, 2 3 2B 
(ffd^-BTC 7 4 H C 161AP)t. 2 3 
3. 234. 2 35. 2 3 6 B -f $-V2 3 0 B 

AND(eIS§-C. 237. 238. 239. 240B7;!/ 
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: CQfflJKtt. mffiM%/*&tp 

[0 084] H2 3©X*fiJ»«JMftffl»«:lf*W4^9 
UiHB<H6£8W*V X u P 3©/^W»?.VX d o w 

n 3 <D^j\>zmzffim*m^x ?i< ^nss©^<t & 
too85)i26Bii oommmmmmm 6©ai 

fijE^UTl^. W«8S^mS|53 6«X^[6]0^»3ffi 

«**ar*x*i^ifi«iaffl«a»8 2 <t y^owjw 10 

[0 08 6] H2 7KY*firtOJWffi««ffiaiJ8 3©«fiS 

I0087]i27©84, 92, 85. QSti^^f 1 
>if--C*i), SW12, SW1 3«VPSR r$«®)3n 
■5*^ y^TVPSR *5H i gh©^7, VPSR#Lo 
w©BM->T*4. 86, 94»y-ft- Kr£><3. 8 
7. 9 5«^-^7>7"-C8 8. 9 6tt3>^'l/-$-C8 
9. 9 7«V0N l VOFF *PP>-eft^ftVREF2, VREF3* 20 
<t2>a]m&tn-C$>K) . 9 0. 9 8iJPft^^MOSf- 
5>yx$-t9 1, 9 9«N^ + *JHvlOS F-5>^ 

i o oiJORHisre. 1 1 4«i"jr-ts#6 

WD7'J ~j U ~j •? (M:TC74HC74AP) t 
lOlB-O^'-J-t, 1 0 2«ORHS§-C. 

10 3B-/>^'-f-t. 10 4B*"?>*- (W: T 
C74HC161) T, 105. 106, 107. 10 
8«02 4itfr^tiZ>7 >\>7 Z-W$&'C2bi>, 

[ 0 0 8 8 ] Q9 2 7 0«fiSB*©ttf¥**ia*ti1B*(c 
UiWrSi. 3>f>t-84, 8 5. 2V F8 6 30 
•CV BOJSWEflBWBEffc** * YSZ>>? <J -j 7@H* 

VT^-Y H©<fc5KfiW*7« (C©Ji^fflffiW«: 
OVtf-5) 0 VW±©^F£g<t£=i--<T>:/8 7KA 
*3l*air»«M¥*>. VB*6VB-?;fU <£fc. 8 
4©3>f r >-f--©^afii«8 5©3>f r >-9--©^fS 
ft<tOfc+M#(->CiAlS*bl,>) „ 8 7fcMOI/f- 

lT6„ 8 8B=J>^-b-^<bLriiif / PL-Ctei3, VB- 

> V REF2©B# V 0N£ V B - < V REF2©B$ V OFF £ tUft? 40 

S. 90. 9 lttUt;bJ/3» h@K4 0-C«if¥0-C*i») 
3>^-U-$8 8©(H^)*0 V~VDD©ft^«C^-T 

[0 0 8 9 3 =J>f ; >-y--9 2. 9 3. tUX-YQA 
TV B©ffiWEflH©*EKffc4# » htS^'J » 
^RSbrteO. y-T*- K9 4©J«*EE**£'9 » 

(CO V<frS> OVJWTOSBSEffcftal-^T^^gSM: 
A*S*«cl»»f¥*L. VB*6VB + tfP5 (*fc. 
9 2©3>-r>- , /-©SlS<B«9 3©n>-r>-9--©S 50 
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MS. 9 6«3>^U-f tL-r»flEU-C*f»). VB 
+ >VREF3©B$V0FF * V B + < VREF3©^V0N*ai^ 
9 8. 9 QlO.V-<)\>iyy h®&£ LXlbftLXto 

k> n u - * 9 6 ©tb^j* o v - v caDmmcm&? 

6. 

[0 0 9 0 3 DVVv7vnv?l 14»CLK©ir^ 
±#«JB#K:H i shfcUtfjL, *©«VPSR RowK 
&S$rVYST0P =H i gh4iffi}t-rSo 

[0 09 1 3 1 0 4lSt}?>$-£l>xmtLX*sK), 
E N P = L o wB^'j' >£— Stiff X h 7^L, *"JT- 
^KLow#A*£*a-&<!:ttJ;*J*Low{c-r*. #^ 

>*- 1 0 4©i^(c^»TB#^t <*2^aiHiifs 

jS«jmr;>^xt-FC2MOS TC7 4HC->U 
-XI 9 9 2 J ) 

[00923 105. 106, 107. 1 0 8ti7;UT 
y-@Mf (ftf*^JleI8§«fi£<b*^-'-0«:0 2 4«:^ 

• vx^A©iftff) to-ctoff or*s»), * 

1 0 4©tti^jCCDYa3, DYa2 . DYal , DYaO 
&tia%.2> 0 D Ya3 , DYa2 , DYal , DYaO &DY03. 
DY02 , DY01 , DYOO <DV)m£M*®&>Z>tcib<Di><D 
"C, 7U-fIS8^>A7Jf : ^-/^l^^S10 
^fian 2 4 ©jSS^Fl4^©rc*H 26©83KJ:SY 
^«9»IJS«mtB(CMft«i£(;A:«^. 0 1 ©^>A* 

•C*f), x^^f (0^-tf-T) &<fc'-t*H i gh. Low 
ff-^A^-T*. Sfc. C ©ff-^«^p D D 5Sfi2B#tCig^ L/ 
A#OB3£L-r4>J:<. S*W«c-i>A^l^S©ffi©^ 

ttiffia*isi±3-a-sfc©-c, ^cntcj:o^>A^^ 
«©flw*sa*5 <t o'MMffc ct sisci 

[0 0 9 3 3 2 7 0 \1&%&fi S^ftffilUST* 
0, 02 9K*KiSft**te*©fflrtttSTVCMfc*±;W 
*3 * -.v (CH i g h OCfc S* 1 *©^ <Low(C 

ft. c©stv«^-C>Ib)WM-^. CPV«Si^ 
l5Jfflff-sf-C**o 

[0 0 9 4 3 Y^|S]WJBM^ttiSP8 3 ©SbfE €rS2 8 

[0 0 9 5 3 m 1 1 ©S^T-A'J-fe-;; HVPSR =H i 8 
h©HSW12, SW13iW7TA<3. VPSR=Lo 
w©USW12, SW1 Sti^-^-CAS,, SW12. S 
Wl 3*^>L-Ct,^B$VB + . VB-iiGND (8 
6. 9 3©)limffl*ffiiffiW{C0 Vit5) -c*»5. V RE 
F2. VREF3£0 2 8©filCCtg^-rSi3>^-U-f 8 
8. 9 6©a^3«V0Ni**3OR[HlBSl 0 0©m^J«L 
ow<t&9. VPSR = LowT*S©tVYSOTPB 
Low-C&&. C©B$ENP = H i srh-C4>S©-C*'i' 
>^-l 0 4im>F^. -?-©&VPSR =Hig 
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htC&O. SW12. SW13^7l, VBfC^Ff^ 
itifi£.Cm2 8l,C7fi2tl2>mj:*'<T>78 7RD>*9 5 

<n>mtii)m *=>n ■*> i v b - < v rer^ % -? tc t s o r m 

SSI 0 0©ffl73#L ow*e>H i g h 5t&£©rVYSTO 
P=Hi ghiftl ENP^LowiftSOr*'?^ 
* 1 0 4©*^> Hb^«f?±bT t c o u n t B$fffl{C 

5. 10 6. 107. 1 0 8tcffl2rr£o 
05. 1 0 6. 1 0 7. 1 0 8tt*$>* 1 04©tU* 
CCDYa3 . DYa2 .. DYal , DYaO £JJDl?LDY03 . D 10 
Y02. DYOl. DYOO t LXIilJj-?Z>. 
[0096 ] Sfc, 1 0 4©ttf|srt»&9!6a»fc 

«(C. VYSTOP =L o wB*KSTV = H i ghtC^c-Si 

*70>* i 0 4©ta^«* yr-sn^tLowKft 

So 

[0 09 7] lCPVttlHtt. 13 1 ©C s WBttASg *J 
tt^OTt,»SNF (VPSR =H i g h. Vystop = L o 
w) . igt5Csfim>t. Cs*(cV0N«JE|]»P3 

-n**-c©««maK:«aL/. sTv?io4*iu^^ 

t»»6h4CiT. 13 2 7{C^-r@gS«. Cs*agga& 20 
359*3 Vystop =H i ghKAjr-,/cB#f5I#S©C s*g£ 
j£SOTl,>fc©a>fc. CPV?:* 1 5>$10 4T*'?> 
h"f £C£-Ctfcffl-f £„ -^£9. VYSTOP = H i g h CC 
fcofcEJ (DY03 . DY02 , DYOl . DYOO ) = (0. 
0, 1, 1 ) VYSTOP = H i ghCCfe -3 fdmV 

-bOTSt)g|53«3#g©y- K8*BBiUri>fcCi 
ft&S (fiL/. DYa3 . D Ya2 . DYal . DYaO U-eft 
^Lowl/^ "0" „ 

[009 8 ] I3OB0 1 ©XigabSP4CD^*7FLr 
*$9. SWX1. SWX2. SWX3 WANDE1S83 5 30 
OTSflSPSftSX-f ^T35 0©tB^H i gh©B$ 
*>-C3 5 0©ti]7J#L o w©B#:*:7 

[009 9] SWX4. SWX5. SWX6(W;7- 
tiSEttD 7 'J^^O*;^ ( $1 : TC74HC74A 
P) 1 1 5"tfWflP3*lS*'f5»*"rD:7y ^70-^ 
1 1 5©HJ73Q#H i gh©Bt>TD7 'J -;7'7D5 
7*1 1 SWtfctjQ^L ow©K5f*:7-c£>6„ 

[0100] SWX7. SWX8 (S^ifT) . SWX 
9 (BR****) ';7-WD7 'J » 7* -7 n 9 -7 1 

<«: TC74HC74AP) 1 1 B«WWS*i*;W 40 
1 6©ffl;*>Qa*H i ghCKSf^^-Cl 1 6©ffl 
*Q#Low0^7T*5. SWXn-2. SWXn 
- 1 , SWXntt* 'J7-Ii£ffD7 'J ^70-^ 

(«:TC74HC74AP) 1 1 7 f*U© 3 *l Z> * 
y^-Cl 1 l<Dmt)Qifin i shfflS$^"CD7 ^ 
5D-;7l 1 7 ©ttJ7JQ#Low©B3F:t:7 

[0101] SWX 7 <b SWX n -2©RBC£«D7 >J v 
^7D-;71 1 5 * T-tSlfigfTD "7 'J » 

WXn-3 (HjjvB-T) W^ntteO, 03OfC^ 50 
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y^tmmic^mstix^i. o. 30© 

WStlX^Z. fie-j-C. SWX8~SWXn -3©X-f 

•v e^£fc£ 3 rgflofcifc©* r -StfcttD y <) » 7? n 

v-llfilbh* 1 1 8&t>'AND[5|SS3 5 OfctANDHBS 

1 1 9«-f>;f-f-[H]BS-r&s. 

[0 1 0 2 ] H3 1 «cX|»»ai4©ttfl5W*in*. gfffe 
6<JiaS«][§13S 1 2 0 <01#J8) . A N D(sl88 1 18. 
-Y>;i-*119. AN DUIgS 3 5 OOttffrfr 6 ■!)§&*» 
V Y S O T P - VXSTOP OimttniMKD&IB 1 
2 0OfflAiiLowtSWl~SWnli*>T4A ! , V 
Y S O T P * VxSTOP ©BSgfffeMilUIftliaSg 1 2 0 ©tB 
TjteHi ghTSWl-SWnlJt7ti. 

[0103] SWX 1 ~SWX ntiVYSOTP = H i 
ghRO'VXSTOP = L o w&O" V PSR = H i gh©B&S 
iRttCCtf^f VX5TOP =H i ghX«VPSR =L 

ow«4Tt7t5. S£oT. SWl~SWn*i*> 
L/SWX 1 -SWXn^t7ttl,^B#lt8 (S 1 - 
Sn) {Ctt2©U*{Cl6i;fc©-%«a«E*J*flfii*n-C 

[0104] SWl~SWn*st7( / SWXl-SWX 

n#iawittJc*>L-ci>*tt. iiiR^n/cm-^ (s 1 

-Sn) CGJCPV©*^ S>^Kft.C-CVaN#§#i£ 

snw<. fli^HtHtHs lfmsnrt^ji 

0. 3o©m^K|^D^'1' 5 >#-CVottf>mS&£ii. 
rir>4. («: S 1 tS2iS3{CBIi;j»-f 5>^TV 
a«W»*ii*tir«,»4) S3 1 K»t»r. S n«ft^ 

s n KEuansn*s#«aE**i»-r*. 

[0105] S3 2K02 6©X^WKSM^Wg|58 
2©^^7j^-r, S3 2K*sl,ir. 12 1. 12 2. 1 
2 3. 1 2 4«3>7 1 >-tf--e. SW14. SW 1 5 B 
VYSTOP -CfflfflZ X -T ^T?& 0 VYSTOP = H i g 
h©B#:j- 7 "C VYSTOP = L 0W©B$:*> o 125. 12 
6iZ#J*~ K-C&D. 1 27. 1 2 8Bt^7>7'r 

1 2 9. 1 30«3>A - U-^ri3 1, 1 3 2«V0 
N, VOFF *^^tl-etlVREF4. VREF5«rfPS oJ^ffi!n 
-C*0. 133. 1 3 SiJPft *;HVIOS h5>i?X 
$-71 34, 1 36BNft^MOSh7>^f 

-r. i 3 7«oR0Sgr, i 3 8«f;r-stl«D 

7>;-;77n^ <W: TC7 4HC7 4AP) "C* 

14 08-f>^'-f-T, 1 3 9«ORIhI8S-C. 1 
4 1 &i#>i> (01 : TC7 4HC 1 6 1 ) "C. 14 
2. 1 4 3. 1 4 4. 1 4 513:02 4 GC^S :h£ 
y-lelSS-C&So 

[01061132 ©«BjaHR©*f¥t*n*tilB*(C 
l&W-rZt. ^>tt>D-1 2 1 . 12 3. ^-f*-Kl 

2 5 TV B ©igmiHM®I^{b& *vhr*i";»7*i 
SS^RSL-rtoO. K 1 2 5©J®affAS'>3 

h+-'< , ;7^*- KOcfc^Kffiwnii (c©i§^-s 

SWKOVttS) 0 Vt(±©mF£^{t?:3|-^r>7'l 
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2 7KA2J3tftCl»ttft*U VB*f.VBX-*(U 
12 l©3>f>t-©§tll*12303> 
^^-©SSfilJ: 9 k+#A#C>C£*5S£l,CO . 

^r>7- 1 2 7 ttjjou-y- * a 9t?s>o A#fi-f 

[0 107] 12 9B3>AL,-Silt«)ffL,t*J 
0. VBX->VREF4©B$V0N£VBX-<VREF4©B$ 
VOFF ^Hl^-r^,, 1 3 3, 1 3 4«U-iJU->7 hfsJSS 
iLTSbftLTfcOa^U-* 1 2 9©ffl2j£0V~~ 
VDDCDfl^^^rS. 10 

[0108] 3>f>1fl 22, 1 24. 2Vtf-Fl 
2 6 TV B©fi«fflW©«E3Efb**/ ~j b 'J v ? 
@B«»lflSl/r*l»). y^*-F 1 26®««EE**^a 

-V h*w<ijr^ F©«t^ic{gw*atf (c©*§-£ 

1 2 8KA*3-tttt(f»»fP*l/. VB*>6VBX + *fP 

4 1 2 2CD3>f t >-^-©gfi<ii«l 24©3 

CO. 1 2 8«^f— ^7*o-7-rabf)A^)li#4^ 

>f-^>^g:^LW^-r€.. 20 

[0 109] 1 3 0«3>^b-££ LXMitlsXto 
0, VBX + >VREF5©B$V0FF £VBX + <VREF5© 
B$V0N£ttt;W &. 1 3 5, 1 3 6 8^^ HISS 
iLtHM?0t*5»)3>^l/-ji 1 3 OOaMOV- 

VDBo«#{cseft-r ■&. d 7 y f o^i38 rac 

LK©iE%±*t0^f{CH i gh*HtfJO. *©&VPSR 
*5LowKftSat?VxSTDP =H i gh£iftJ#-fS. 
[0110] 14 1«*«?>*- («: 74HC16 
1) iLtfffOT*sf)..ENP = Lowa$*^>$- 
ttfMhs^U ^yT-WKLow^SnSi 30 

**:*ir <jK2sw@»««i¥rt* r,wxt-FC2M 

05 TC74HCi";"X1 9 92j ) fti'MS. 
142, 143. 144. 1 4 5tt7;l/T #-HIS8 (ttl 
@HS8) (S2 4##. #*EfciK: CQttJJStft. 
H/*3n|i-#«F. fwy*;u • ~>X^A©f8:ft) ib 
TS&ftl/TfcO. 1 4 1 ©tH#&CDXa3 . DXa 

2 , DXal , DXaO £flDx.£o DXa3 . DXa2 . DXal 
. DXaO UDX03 , DX02 . DX01 . DXOO (DfflfflVl 

&ic#><Db<b~e, rU-ZISS^^f^ 40 

a * i -pm^mm. i o *kjmi 2 4 ©auwtt*©*:* 

X#|fijffl«EHM*lti»8 2 K«fc*X*i^ffl3JHffiaMftW«: 
»^*^OfctB^ia 1 ©^>A;bgS£ft 5 

fei'TH i gh. L o w<f-5f £A#T£o £ 
[01 1 1 ] B 3 3 «X^|S]»]^ffi®«WSP8 2 ©aw 50 



fc^L-C&i). *^T>?1 2 7©a^<VREF4t^c») 
3>AU-* 1 2 9*W0FF 4HJ^l/ORIffil 3 7© 
Htfj**0 V~VD0K:^(bLD7 'J ?Zf-7Uv7l 3 8© 
tettVXSTOP **H i ghtC^S. "TSi. 1 4 

l©ENP = Lowi^0. iJ?>2 1 4 1 <Dt>?> b 

mmzx b fcr, vystop = H i g h«:& 

-^rvxsrop =H i ghCc^c4S-r©S8ra*'?>5'i 4 
1 m,^©&vpsr =Lowicft5moti 

a*«fiS«Y*lSl«JJ»JS««WaiiBI«r*4. 
[0112] H34CCH1 0©Yffi«t^aa53 9©8lfi£ 
£5Vr o 03 4(t*5C>-C. 109. 110. 111. 1 

*•). cne-cjn^HK^fll^o, dyo3 -dyookd 

Y13 -DY10 €r*n»L. DY3. DY2. DY1. DY0£ft;*J 

[0 1 13] DY3. DY2. DYL DY0S*-^>5tl 5©3< 
^ggl 0±©(4g^^L/-C*Stl. (DY3, DY2, DY 
1 DYO) = (0, 0, 1, 1) ft6«Csi!C3Tfll 

®sn4ii^ms_h <y- hgs-cwswtft 
Kj^rwaistiiflBsMsflLk) &c^>&i 5^11 

TteD. (DY3. DY2. DY1 DYO) = (0. 1, 1. 

i) tt&tfcs«C7-cw»3ti*iiisit««± (■y— h 

«G7^IW»Sft*TFT«C«fcoTIWW3n&iB**« 

[0 1 14] XffiMftttllUDfltJ$6l93 4t<:*%ls 

/cYffiS&tf}gP©$l£<k|Bji£-C£>£ (fib, DY03 -D 
Y00 . DY13 -DY10. D Y3, D Y2, DY1. DYO^rDXO 
3 - DXOO . DX13 -DX10 , DX3. DX2. DX2. DXO 
i-T€.) . 

[0 115] M3 5K11CC sm&®ffl9<Dmi&*frs 
•f. m 3 5 © l 4 6 « Vystop ©ft-*!-* tcsf-d/^ 
SttTtMjTaf*./ swzi-swz 

1 «VYST0P -CSUtaSnS^-f ? ?-CVYSTOP = L O W 
©B#^>U VYSTOP =H i ghO^t^-rS^f^ lW 
@ggl 4 6#&&fc«>VYSTOP #L 0 w~H i g MC^ 

<b o r i> f ti-T. t c sf&;i-7-r£. 

[0116] 147 tevmm&mtimn-c&'o. 1 4 8 

»4/t;l/X*B»|iaB-C* 0 03 7 ©a«C S TV©v<;W 
«*ffiK©««cS3BU /<Ji'X«*fijft«:-j-«3&»ttff* 
tcaKEHJtt-C**. 149. 150, 1 5 1. 152 tJ 
* U r-««B#D 7'J^7B»y(«:TC74HC 

7 4AP©^>sib^ ; &-r4) -r*»)*riafl%L"Ci»<ti» 

*J|||S«C*a*iC si»©»t«W**. h@8S 

tt-en^n© f y r -«WBft ^ y i-^a^^^Hi 

ghtfA^nfcBSVONSrm^L. Low*SA*3tlfc 

rsvoff ^m^-rs. 

[01171I36K. 13 5-C^lfcC s gUSSfrSS© 
Vystop =LowTVpsr =H i shK.t£ 

ztsm&wmm 1 4 7©hwj**h i g h tea**:*. 
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149, 150, 151, l 5 2tt <0ij*i,TO&of& 
©* ';7-iiftD7 -j yyya >yi>mm) cpv© 

£%±#< 0 x v i?KR»!0-CAa? t - * £liJ* LSSC 
P V ©£%_t# 0 x 7 J*#A# 3 $ T-e©W;tt£S 
fi£oT. 036OCPV, STV*SA^3n5 
t036OVC 1 . V C 2 , VC3^(liM5 (VC 1 

tic sigaijgp*5fcb^Lc i «cEn»n-4«E*«i»-r*tt 

©VC2-VC 1 K"5I,>T fclUtiT**) . fcte. 1 4 
8W^-;l/^iH*2{§«:^5@Lr*$<3. VPSR=High 
B${C VYSTOP = H i g h CC&S <b , gEteftmifn 1 4 7 10 

©wa;WLowfcteafc»csKiH»©uia <vc l-^- 
vc i ) ifi— s&^tvoff tc&o. ^©f&t c sjiti-e 

SWZ 1~SWZ 1 LtH^i^^-Of-^^ 
tttBK-T*. g£oT, CsiB(Csl-Cs 1 ) JCtiS 

E&wesiiuftsnfco. a*. 1 4 8kj:6aji.^«k 

tttt**ffcT4 $T© WTlSWtO 1 0 %~ 9 

0K*r©nsisi*fg-a-) Ki£i;r*H , r-«»r*»). £ 
SB#Rg©gt,^^^-;uxiti*g< or, jcc>gu#iia©jgo 
iii^;i/*i]I£$S<-f £©#g$U>. 20 

[0 1 1 8 ] S3 8(C@l©y- (*J§!|gll&gf53©Mjft:* 
*nf. f- f-^fglfta53«VFSR =H i g hTVXSTOP 
= Low©B#. rU^iifilCTFTMt^^ti 
cfc^KVOFF (Gl -Gm) KH,>->tcA,m& 

CPV, STVOf-f 5>^CC<J:»)G 1 , G2, G3- 
(CCTBy-hiGl. G2. G 3 -K:«*iaS*iS 

[ 0 1 1 9 ] 0 3 9 KB 1 ©fc^*ra*l»2 ©ttflMW* 

s**. ***«Jc*»i>r. s**i«*3 2«:aflin3tiri> 30 

4*tl6«»BffittGND («5%Wtt(C(6i;rwBRJtt-c 
***Wrtim53 2«:«iKit«E*Enjl)nf4) T*9. 

m^mvm^mns.&GN d j: 0 4>^(ifflij©<t #je@ 

tiU g-*»©M#«*ffiWG N D <fc «) kffimftflPJ© 
ittittiL. 2ttn-171/-Ain+17U-A 
m (XBn-l 7-f>in+l7-f>W «:«r*#B© 
(t#« (SI, S3. S5, -Sn-1) tcmg14©fg 
<NS*E*«&*. «S!(#S©m-^ (S2. S4, S 
6. -Sn) {cjE«tt©fi-g»«ff*«&«f. n 
7 U-AKJ (X«n 7 »*) K«»#B©m#« ( S 40 
1 , S3, S 5 , -Sn-1) fCjEStt®flJHNIE« 
ffi£jt#@©<f-^ (S2. S4, S6. -S 

n ) umm&<Dm^mmi£zmiMs. 

[0120] ±jfiOfc«tt®tt l/-A5« 

: ±fflffe. I T E • 9 4 T5V CK«fc4 
«-^»KlKi»tt©33IJ ) info', 9^>*0»tK» 

h SKiga <t pf^. cne ®igtt&<D#*:fi:iR at 

(BigBPtt, 77-;b/>W^^I/^ 1 9 94- 

1 995, HIBPtt. Blv-{?D^WX1 9 9 2 50 



Iked a. Nffe. 1992. Societ 
y For Information Display 
1992 International Sympo 
s i urn. §8?H#-Sf 5. 6. May 1 99 2) 

[0 12 1] t<TK:*^K:^*^^^>A*«^S 
fi!^IBWD»f^*«i«ort»<. WT©3i^«:ftc»-c. 1$ 

CcK»)**ttl»*B^. VDD-5V. VCC=-5VT&£„ 
[01223 H4 0Kt=tl CC*jWS-t>5fel 5©Sl 

1 0 ±-C©{4g*^"T 0 
[0 1 2 3 ] S40{tSH>T. A. B. C, D. E. F 
I«n^n7* h#^=i-- KT U-Y 1 7©A§3fcffi. B 
SBfciB. CSfcftffi. DSfcfcB. Eg*f, F§*ffiT& 
*), SI. S2. S3-«ft#«tr*»). Gl. G2. 
G3-l*y-r-*-C*4. ©#«aoe*'- mUbtCBH 
SOlT-^ vP-fhV v?Z2 9&&m.2ti~Ci,>Z (04 
OT«0#^CC&£©£MW ^-^vhU 
»**2 9 ifB-^*fc«^- h1fil*ftt;Cl£LT£ts 

tos„ g/c y-FiAW^vhu >**©®:si! 

?:T*«^ :T. Ueda et al.S 

ID93Digest 739-742) Wv?? 
h y ^ 2 9 *S7 1/ -{lg8 ±K??ai- (#^ 
: BJSBPtt. 77^Wf^^>fl99 
0-1 9 9 5, BigBPtt. Wr^AT. 1 9 

9 1^4fl^- 19 94¥7^) feUMitCffi*) &5 C 
i*SprrteT&*„ CC^^^M) ?**29©P3ffl 
KO^TBMM (BSBPtt, V*v h,S*;|,f* 
Xy-\s4 1 9 9 4- 1 9 9 5. BSSBPtt. Bi&v-f:5> 
Pf*^* 1 9 9 1^4^-Sf- 1 9 9 4*f 7^-Sf) U£ 

[0124] S40CDG 1S1BGUS1 VftfflZtl 
STFTK"5«t««,TI,>5iiBMWffl m^WM) *m 
LTfeD, Bi^®ffi±«:«ia4. BSTTnSftfcilSfflE 
SJB2 4&«e»3 0JWB«SttTOa (#MWCi&: B 
igBPtt. 77-;l-^f.(X7 , |/-fl 994-1 9 
9 5. BSIBPtt. Bigv-f ^afVW* 1 9 9 1*£4 
^- 1 9 94¥7^). G1S2. G2S1&G1 

s i ffi©ia^s@ffifci5ifiiT** (m 

«. DOTtC*5G3 S4&<fc') . 
[0125] */c. iS130KttRifiI, Gift 
H. B«g@®=lS*s*0, SI, S4, S7-T*(I 
®)3 n* T F T fcSg*i^Tl ^iS^m®ffi±fC« Rgfe 
d#s. S2. S5. S 8 - T*lJ©3nSTFT{cKAi-o 
TOSfflJRWBBB-hKttGeeJ!**. S3. S6. S9 
• • • -CPM 3 n * T F T CtS8#s o T O * H^mSffi±«: it 

BSfen^-e-n^tiiegsnTfcf). ftfe©iii^s®± 

[0 1 2 6 ] 04 1 it. VPSR #H i ghtc&fp, -V- 
9 tfiWfe L- TO *B#©iijSg^Smf£© * A S > 
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-r„ CPViVC3©^^ i>y(cot,>tSi3 6r* 

[0 12 7] VPC3S4 «G3S4K:«#iA$n-C^-5»m 
EEr£>9. VPC3S6 «G3 S6K:#^iASn-Ct,^«lJI 
VPG3S5 «G3 S 5K##jA^nrt,^miE-C 

[0128] t = t 1B#. G3 S 4CCfJVDD#G3 S 6 
{CBGND**G3S5(CJ*VCO6»E|JJ)03tir*»»). »|flj 
«6SmE#GN DOfc«6SI4 2 ^L/c^HH£©V - 
T^tt^O <##X«: H«BPtt. 
-fX^U-M 9 9 0-1 9 95. HUBPtt. Bgv-f 
>P?^X1 9 92<f8flt). G3S4fcttJSW*G 
3S 5K:ttJI#G3 S 6{C«^;l/-*t^^n-Ct,>S 

(as^satt^-vy-*-?^ h) . t = t2B#»a* 

[01291S43K. *miMK.tbWS7U<{jNR8 

UtS?a>*6tt Vol. 47. No. 5. p P 64 
9-655, Sfflffe. EID91-120pp29-p 
p3 4. BIBPtt, 75^^^f-fX7'U-fl9* 

QG3S6(tl) = -VOFF * (Cs +Cqs> [C] - < 1 ) 

<h&9. t = t 2B#fCG3 =VOFF . C3 = VON. V PC * F Tifi* 7 LTt,>S©t*G 3 S 6 ULWZ.htlX^&WM 
3S6 =VPG3S6 (t2). S 6 = 0 V T£> i> tt Z> t T * QC356(t2)B 

QC3S6(t2) = (VPG3S6(t2) -VON) *Cs 

+ (VPG3S6(t2) -VOFF ) * C qs 

+ VFC3S6(t2) *CLC [C] -(2) 
{10. VPC3S6 (t 2) »t= t 2 B$©G 3 S 6 ©«&★ */c. TFW76Tl^©T 



* 90~l 9 95). 

[0 1 3 0 3 H4 3&CiiH>r. G3«S4 0©y-hiS 
5: S 6 aS 4 0 ©fi-Sf C 3 B@ 4 0 © C s 

u csig. gizim&icisttzmm&ti''- \-m<o 

t> Cg sfJTFTOy- hiiii^S 

i®*^^^!?;. CLC«lBi^K:*JW'5*t(fi] 
«S2 5^iB«S&n<0>fiAeS«. C s BiS^fg® i 

csgi©*-; -tv^&sm. (.mmm eg, c 

omttlBI*K4»W*y- Hf££*fr6jmS2 b<Dil »7 
0 y>i*gfi£. Cp. s i gBlHSfl&cteW&fl^A 
lli^m@G3S6©*^7-y>ygfi*. Csig. c 
s » 1 IB%t&btt«@-fH(l& C s B(D*> v y > 4*gfi 

[0 13 1] *£tt0!lC<:Hfc&&CT£Bl 0©BjS£gfi 
«. H4 3K551 fclBJRSWfc ^"C^HT S C <!: # nj 

[0132] COiftif^tt^MCtel't, t = t 
lB#iCG3 =V0FF . VFG3S6 = 0V. S 6 = 0 V. C 
3 = V0FF SAG 3 S6K.WZ-hh,r\,*Z>m 

0 ^QC3S6(tl)tJCp, s i g<D§}1&&MfaT&£ 



ittO. ( 1 ) . (2) 



QG3S6(tl)= QG3S6(t2) 

(3) SC*ftJM-*£. 

-VOFF * (Cs +Cqs) : 



30 



tun, 



■ (VPG3S6(t2) -VON) *Cs 
+ (VPG3S6(t2) - VOFF ) + Cqs 
+ VPG3S6(t2) *CLC 
VFG3S6(t2) * (Cs + Cqs+CLC) = (V0N-V0FF ) *Cs 
VPG3S6(t2) = ( VON— V OFF ) *Cs / (Cs +Cqs+CLC) • 
(4) 3£-Cfl;**aSVPG3S6 (t2)**»6tl Tir-10V. Cs = 0. 5PF. 



• (3) 



• (4) 

C g s = 0 . 02PF. 



S„ ccra*ffliior, von=2 5V. voff 

VPG3S6(t2) = 21.34V 
Att*. fib. /J«.*3«jKTBESJtiAOfc. 
[0133] J:^, VPG3S6 #0 V~2 1 . 34V&C 
mtirZ>Zt1fim2*itc (VPG3S4}*5 V~2 6. 34 
V, VPG3S5 «-5~l 6. 3 4 VCC^b) o C©VFC 
3S6©^t#£. 3B*±lf«E&PKMCC-CKCslB 
«:J;S^#±^EE-C*>S) . C C"C«C 3 *5V0FF ~ 
V0NK»fcl/fcHffii;4**±tf«E«2 1 . 34Vi 

[0 1 3 4] 04 4 *J^M«:* : '*>t3-5^'^^'5'l' 
F 1 1 ©t§»W^RO'S#feJl 3 0©j^^m3l&tf-7 
* F S^*- KTU-f 1 7 ©7* h^*- K ( D FA, 
DFB, DFC DFCX D FE. DFF) ©S*l«K1*tt*w 



CLC=0. 3PFif5i. 



• (5) 



[01351144 (a) «A v i> 4 V \ 1 ©tB*Nti 

**murfco«w*Ba»*««wjyca»* 100% 

iiE*Wb0fc««a*tfi\0r4l»). SI4 3 0nm- 
440nm, 540nm~550nm. 610nm~6 
2 0 nmKftl»-CEI9CC«^«»m* 1 0 0%^til^3 

4vct»***tt©fiW*ra:. tB»tB^o%-cffi*3n-ct» 
[on6]i44 (b) iz&m&mvmmmft&zni 

OTteO. $?i&c$g**8i|i!ifc&*38jfi*4 I00%i 
40 0nm~5 0 0nm&c6H>-Cjgiai£l 0 0%Ti6O 
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^rtJO^-C*^. G#ai-e«?8fi5 0 0nm~6 
0 0 nnUCjH^-tjgM^l 0 0°/otffe©f)StttO%T 
RgfeJir«ifcg6 0 0 nm~7 0 0 nmiCfiH* 

[0 1 3 7] 044 (c) ay* F 2" F ©:§*!& 

?&g-r-©.@fi£ i o o%txMitLtttm!&m. (%) & 

frslsX^Z. C©«tc^* Y*tA*~ F©£:ft.®g#14 
«$gfc**L-r*3— c&Sfc^. se-oT. ]K*fm* 5 l5Jt;r- 
fcigg^^*^u<M^or^5if#6ns-7* f*w io 

[01381145K17* FfV:*-- K D FB©§:ftEK: 
AW-r^AWTfeOli^^-r. 145 (a ) «t = t 1 
CCft»4*36fi£d*mO"C*»») . t = t 1 8fi4 1 "Ctt; 
StltC^If) VPG3S5 = VCC. VPG3S6 =GND. V 
PC3S4 = VDDr*-S7c2*S4 2 J: 0 . G3S5£G3S 
6iG3S4t^b#*&#*wShTl>5. 04 5 

(b)Bt = t 2(*W67* F2V*-FDFB©£:)t 

fc«!>04 2 JrO. G3 S5 £G3 S6 £G3 S4££fc 20 
tlfe*5a*3ntl>5. ttfc. 145 (a), (b) 

v>mm\m&*. 1 oo%£iE«{bu 

MA?)*™-?. 
[0139] &*s. &JU12 4(C«SEEJ&iEnflnSn-C*> 

«ttCf£Si£]£ (##*!§£ : XliM£& r®||7W 

* rffiftftttJ <3**i!B) TNffit2 0ms 

e cSg-C**. 03 6CC7Sb/cC %m&8mv>\&fi'&W. 30 

(vci, vc2. -, vc i > ©/^i/xifa (VoN^tb 

*LTt>5B«H) BZCPV#t?*S#. CW^WB 

«$ B B B if ©j£gil®«:F£;D-t^A *©#!§* b < . v g 

A?^TH1CPV«I «f)40(is e 

c-C*SOT. TN® B B B T-tt2CPV#tU:£6©a 5 M 
£L< (J;(3MSL<5i5CPV~4 0 0CPV(DF I g 
T\ toi<fc0I$L<B10CPV-30 0CPV© 
ffljr*S) . iSSiSfttf 2 OOfise cg(D)®itt4 
«a^SW«tt*fiT?» 1 C P V#«±£ S©*«g* L 
l> (<fc«J3£O<ttlCPV~2 00CPV©Hrc. & 40 
oiJ:i3SSL<(i2CPV~l 0 0 C P V©fyj-C* 
•2>)„ SVGA?5^tB, 1CPVW*3 

2ms e c-C&6©r. -€-*Teii«)iSpltmtcSM,>-C. 
VGA?7^©]. 2 5te©"''Ol';**I 3 &£S©a j M* O 
<. XGAi'5^TlilCPVlffi*fi2 5(isecr 
&£©-C. ^n^4a©$llttfcHc£H>.-C. VGA*7^ 
©1. 6<g©^-;UXig^r<i:S©^MS Lt,»„ *^>S K) . T 
Nigll.rti^U^itlSrS 0 (tse cyiiSC^SSO 
< (J:OM$l/<«200 )is ec~l 60 00ms e 
cCfflT, fcr>iJ: , 3M$L<(J40 0jisec~12 50 



0 0 0 u s e c©Rfl-C*-!E>) . J£§jt&* s 2 OOwse 

c mvBmMK^ib&Mmfflm-ca'wxia'k 4 

0m s e cJW±££©#M£l/t,> (<tDSSt/<«40 
u s e c~8 0 0 0 u s e c©H"C> &o£.£9£&0 
<tt80(isec-4000tise c©faf*S) . 
[0 140] &tf&6>. 046 (a) ~ (c) «C^L//t 

sucssHitwsue i r . jt.§jisw« l < c £ a o . 
cs^igat)a5©a*sff (vc i . vc2, vc 

1) ©^-JU^Ui^+^SOi^i. Jg|ltl2 4©ajfi35 

^t*i+»*D-r. *M#^as3 4©7* f^-/*- 
K-cas^sai oeo*aawt*iE«[«:4fta-c*r. 

#2 0ms ecOTNffig-ClCPV*i20/is e c f 
mr&m. 1 0©&ASfg# 100 [c d/mm2] ©Jg 
Csl§fgl!)gi5©ffl2>mK (VC 1 . VC2, V 
C 1 ) <D'U\>xffl& 1 CPV5t8HB-C*fttf. mmtm. 1 

^hiUT«fiO. 1 [cd/mm2 ] . t*l 

^©^{bte^gfcfc&tf-''* -^70 ©»s^b£ or 
£D£pJ#gtt#*9. *O«BE«*fP0rL*9. Cs 

i^|gttg|5©a^Sff (VCI, V C 2 , VC 1 ) © 

jWSEfbiottto. 2xs£c (®as:{b£b-rw«<3 

0. 2 [ c d/mm2 ] t?*4) . 8t#«:*tOT&< % 

04 6© (a) ~ (c) K»t»r. tmttjftAEPftlttE 
RC«aiI**iSU W*M*ll*IH*SVr. 

[0141] SMBifciCCR-Ti. 04 5© (a) £ 

(b) K*§n§7* h*-<*- F D FB©g*ffitcAW 
f&fiBWJRStfbROf? *hd?-/*- F D FB©S*!S&1$ 

* F-y-ftf- FDFBKU*SEffc««*i;&. 04 5© 

(c) £ (d) F2V*- F©^3l£Si@[ 
ifttt LfcJfi^©^7fefiS^«r^ L r *$ K> WttK&fi 

*|&©t^W3«l. 0£IE*l<bL/t7* F^-f F 
©«*ffl«:AJWr*«WWJR<!>««A**»S , «". (c) £ 

(d) *>6t=tl~t = t 2icfcl>X7* Y*?4*- 

F«D«*«aeMtt*s»aibfc*id7 f©s 
*ffiscAi^-rssti : tm©ffl>!tA**^bL > «sm£o-c 

013*^^*F^-(*- F©tH^fia*s^b-r*. 
[0142] «_h**ao. a«*«KH*>*«JJBlS«l 

[0143] felTK. 1 0±K^W^-<>5fe 1 

5 © Y*|5j«BWffi««m©BlBI*tt?Br *. 
[0144] ffiffl«*W>5t 15*040 {C^T^SS 

g©CigiCieSUfc£-r-2)£VpsR*5H i ghtc^»). 
y- FiSlg®)gP3©Hl^±TV0FF tc^co. c sigab 

gpg^ab^u^e*. I27©swi2. sw 13*5*7 
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U *<DV$'*v 95 4 Y 1 1*^G3 S4. G3S6, 
G3S5£fflLT< ZfoMmcfcCtctiijjmm* DFMC 

CCDFBOIU^fi£«:it'(;/cVB*if#6tl. 3>-f>1J-8 
44 9 2 «: V B ft £ ((lb, SW12. SW 1 

3«=J>f r >-9-8 4, 9 2iCVB*si*ii$tlW^7 

#£0, *IW2 4©^ttSMbtcJ:ij7* h#-f*- 

>-9-9 2. 9 3. ^-f^-- K9 40«bf¥*€»?H6*>«c* io 
tCH4 7(C^T*K*^7>^9 5©Htfj4>_hSU * 

9 6UVOFF &mt>L. ORJH88 1 0 0<DtiiMtH i g 
hKttS. t>JEl 5*«^I4(/t8«l/ri»50 
rVPSR = H i ghT*iJ, g*tLTi4 7«:S-r^ 
5 >yt?VYSTOP =H l ghfCft*,, 
[0145] VYSTOP =H i g h&Cft££^ 3>^«. 
^>5fel 5#&^B©Y#fa©£©tMtc**!&>K:J: 
oT^SStt-S. fttfftfc. £fc45e*±WfflEttC s 
»«ffiWS^±#SC£tCir>T£C;. £C si»©V0N 20 
#£■£±#£2 5 > y«S 3 6 -CHJ 6a>ft««: S T 
V, CPV©*-f 5>yte<fc-Tj-e&*oT:tef3> Clft 
6«STV*4H i gh&Cft-o/d£lCPV-CVON*Kz% 
±#0. C2tt6tfZCPVCV0N*«fift±iJ«0. C3 
tte.tf3CPVCVOM*si£^±3W»3. CmftfctimCP 
V ( C C TBC P VOS^l* 0 x S T v©i% 
Jb#D*6tt;lmfflBK:VCm = V0Nfcfc*a*. ^©»# 

[ 0 1 4 6 ] 0 2 7 KwOfcY#[^J»ffiSM*lBffl58 3 
B. H2 8K^rat). t count S8ra*r>> h3n/cC 30 

pvo«t«WfliWt*c4*«r»60'C < cc-cm 

04W- 7 t3CPV (QA = High, Q B = H i g 
h. QC=Low, QD-Low)*s*^>F3ti, ti 
IEffi£DYa3 = L o w. DYa2 = L o w, D Yal = L o 
w. DYaO = LowitWl DY03 = Low. DY02 
= Low, DY01 =High, DY00 = H i gh (-HI 
»TC« 3 4 ft 9. -5>fc 1 5 1 

0±©Y5SriSKOJS^R*siftW3tifc. ft*s. ^^JStfUfffi 
ffl0fcjRfi»2 4©j£SiIKtfift5 0 vse cigi+ 
»ai,»*>O-C*fti0"CI,»4. 40 

[0147] flxtC«JM2 4Qj££aUX#S< 104K 
«fc-?T10CPV(QA=Low. QB=High. Q 
C=Low, QD=High) ##9 > h S tl~C hWiE 
<B£DYa3 =H i g h. DYa2 = L o w. D Yal = L o 
w. DYaO =H i gh (CsM^l 5$ilTt,>5) 
iTn«DY03 = Low. DY02 =Low. DY01 = H 

igh, DY00=High (+jiSifC«3 4Sl*-r4) 

So 

[0 1 48] «lKJ:o-C, Y#fa©»]«ffi*§ (DY03 50 



^10-9 1343 



30 



= Low. DY02=Low, DY01=High. DYO0 
-High) DWtiiSftfc. ftfc. aRWMHrttTFT 
fcfft. C s SUMP 9 K <fc *) 3€S ± WREE#£ 
0 £ /ctf>H^m«B«:m-^mF£€:St &trRS£ 0 
gig 1 0 ©HHHEf b«e J: •» TflJMffi*WW«#«.W*r 
£C4ft<. ^#±lfmJE{C«t-or^DS^^gl 0 

±©«ra^ t©***nwffi«ftaa»«ttmr *©-c«iffi 

tttt*OT£*H*W#3eH3<vri»4. TFT*it7lt 

-CI OOusecfcLk U^SKBlmseca 
±) . ^«KJI*£38t«KA-?t.t5 m s e cfcLh 
(ctOS$L<li2 0nsec«±) 4S©^MSU 

[0 149] D Y3v DY2. DY1. DY0©fiI«-t>$fe 1 5 

g^m® (TFT^Lt. TU^S&8©±#>6{pJ#g 

©y-f^-crasn^iij^ss) ±k£>s©*>£^l 

-CfeO. CCTB7U-{iS8©±*>f)3f 1 (C3) 
©C sllSrWH93ft4lil3R«aLhK:fi][HU"Ct»*c4* 
7nL/"CI/>€>„ DY3> DY2, Dyi. DY0©fiH*^>$fc 1 5 
*sr u-f«S8eD±*»6fii»aoC8litrW»3*i*Bl 

^«@±K*S©*^23iS[t , ^L-C*JO. ( D Y3= L 
ow. DY2=Low. DYl=Low. DY0=High) 
«^>5fcl 5#7lW*«8©_h*P6 l#g©C sITC 

®m2ti2>mmnm±.tc&m.hx^zct$:mL. (d 

X3=Low. DX2=Low. DXL=High. DX0=L 
ow) »4^>5tsl 5*57U-fM8©±*62fl©C 
s^"C$lJfflI3n5iii^m@±tc{4SLrc^ C <fc £^ 
U (DX3=Low. DX2=Low, DXl=High. 
Dxo=H i g h ) 1 5 #7 U-r»S8©±*>6 

3#g©c s^-c^oiaisnsiasRSffiitc&ao-ct** 

[0 15 0] c<0««:Cs|gtt»9Oft(¥iY#lW!n«I 
ffi»#Hl»8 3«!>lftBJ©*-f (14 7) *>6Y# 

[0151] &JIJI2 4©#¥#f^fbtcj:orl!nJ»ffi 

JMI2 4©316*»tt»b**i;3tttl»4) . JEStt© 
-^-rg^i** tiHSttttSEEtf v ddt * & n 
jgm®«:^#±ifmF£*i^ dt 4 2 {c^-rfiSft^s 

(12 4©*^14©fcfe > WJBffiS«IHJfflie-b>-f-© 
[0152] *JdMX-CU. *0Hffi^tHffl#-fe>*-- 

#BB©x#iaj©fisa*. H4o«:miyfc««:. i mmm 

^©X^f6]©S3J:D i bS<. Bj^@S3 9 tc^b/c 
SWUfp-J-Sfc*. x^(S)©K^^>iiifgmSfel5l®{c^«: 
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*) 2 iMi-CDw&mmfr e> ©#£§:£ l . i o©h 
mmmfribCDftz&mtftic&ft-fzct&te^o-c ( i 

0%UT*m£U^) . 14 1-4 9icSlfcW«l 

[0153] Sfc. «^«IBttSiS2«iffiAfB2 4 fcigfft 
■temE*VDD=4V 4Vil> (04 2"C##>SiI 

oaii*wtt*««QOtti.»««*i«*-r&> . «AH2 10 

[0154] 1 0±KfttfSt>j6 1 5 

[0155]VPSR=High. VYSTOP = H i g h CC 
ft 9. Y*(S]©WWffi« (DY03 -Low, DY02 =L 
ow. DY01=High. DYOO =H i g h ) #t&ffi3 

nsi, H3 6tc^3n-2.*i«cc s^igsba59©m*« 
-^voff {cao*©a^-f >f >e-$f>*tfl£«cft 20 

nmm. tcsig, c s. cs?) Ki^tsw/t 
tia. 

[oi56] jfc/ai (Dnmmmfmm^ 1 2 0 ©ai 

2>ttH i ghKttO. SWl-SWnBit^7T5. 

?6k. 030 icwt xiii&gB 4 o«i(t*» hWhfrtm 

K03 1 K^3n4«afi-^»«BE3WS l ~Sn&t## 

[0157] ccr, tLt©±§^©iiiJ?i^©mffivpG3s 

6 <DmtZ3iWTZo 04 8«C sIMBIMWQOttiA* 1 30 

^©H^S^^l-^^LTfc*) Cg, com 

04 8©G3 S 6 £ S 6lffl©gS (CG3S6-S6) £ff 

[0158] CG3S6- S6 = Cp,siq + Cqs*Csiq,q 
/ (Cqs+Csiq,q ) +Cs *Csiq,cs/ (Cs +Csi 
q.cs) 

i^t, S6©ara£«AVS6KJ:orflfeC*VPC3S 
6 ©WF££ffcAVFG3S6 tt«T©«Ktt*. 40 
[0159] AVPC3S6 = CC3S6- S 6/ (CC3S6- S 
6 + CLC) *AVS6 

£ft£„ =Bfl**Mfi£l/C. Cp, s i g = 0. 01P 
F. Cg s = 0. 02PF. Csig, g = 0. 05P 
F. Cs = 0. 5 P F . CLC = 0. 4PF. A V S 6 
= 25V. Csig, cs=0. 2PFit5t. 
CC3S6-S6 = 0. 1PF 
A V PC3S6 =5. 0 V 

£ft*„ 

[0160] ti±©*SS<fc 9 . 049 (04 9K»W 50 
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S6«ft^s 6{cEnijnsnsft-^mf£*^L/r 

(C^TVPG3S6 *s?#6n-S©«^6^-C*») (V 
FC3S6©t = t 4~t = t 6©1§F££{t#£Xig!tlg|SK: 
<fc-£>^i*±tf1IF£ £Pfc80 , 04 1~04 5-CS4^L-/c 
7* hy^*-K©a^SSS^t*^0. 032©X# 
ftfflJH&tttt tH» 8 2 ©ttft* 6 *>ft «fc 5 CC . 0 4 

Qvcmt^r-^i 2 7 ©m^so'vxsTOP *if#en 

■5 (flU t = t 4B#©VPC3S4 . V PG3S6 . V PC3S5 
RV7 * b K©£#fflK:A8tT*ASftfc©gifc 
fiS^lit = t lB#©^n<t|D^-C&»). t = t6Kf©7 
* h # -faf— K©^7feffltcA*f^-5A9**©S^fi£»« 
t= t 2B#©^n£|5i^-C , &S) . 2/?>*l 4 

10i(f*>e.i4 9iC*t 1 4 1 ©m^3QA = H i g 
h. QB = Low. QC=Low, QD=Low#f#6 
tl. *iiEDXa3 = L o w. DXa2 = L o w. DXal = L 
ow. DXaO = Low <C©»iEffifcY:*ffla»!li«tft 

tUSiJS 3©*^i|aIfil^o**ipJtgf £>£) itn 

«> DX03 = L o w. DX02 -Low, DX01 = L o 

w. dx o o = h i g h#?#e>tts„ 
[0 16 1] (10, #«M!lrt*. xigs&autcfcoT 

^*±tfmjE£^£3tt£s«K:0 3 6©J:5K:C sH£ 
£#n»IfiBt?*4. ffi(CCs&bPCslftlBtt&*>&tt)9ft 

stirt»ttwntf. c s^m{4«c siHBSbflife6titl& 

S*i4«tft{c^fi-4fcab. *Ofc3?^±tfm)Efc-?-© 

[0162] «±K«fco-C. X*lSlO«MtBJS« (DX03 
= Low, DX02=Low. DX01=Low. DXOO = 
High) V&tiiZtitc. 

[0 163] DX3. DX2. DX1. DX0©fil«^>5tl 5 
#7 U -f Stit 8 6ffl#a©(&^»t? *W 3 ttSB 
SgS© <TFT*rt'L-TlWWS*l*> ±&c*s©*>&m 
0t*}«). *HJ6«K»W4BI4 0^6.04 U 
Y«&8 ©£*>€> 4 ~6#@ (S4-S6) ©ft^f 

[0 164] DX3. DX2. DXL DX0©ffl{i^t>5fe 1 5 

a*r u -c sts 8 ©£*> 6f6j#a ©ft-^s-cftutai 3 nsia 
imn-cfftL-cto*). 03 o«:^-rxigsbaJ4©«!)^*»?> 

S 1-S3. S4~S6-«rl5i^FtC|gltl)L'-C 
l^S©"C. (DX3-Low, DX2=Low. DX1= L o 
w % DX0=Low) W^>5fel 5*iTWg^8©2rA' 

6 1 ~ 3 # s©ft-5f aa-cMS) 3 ^ ^.iii^m© ( t f t 4 
/M,r$)J®3ns) ±cc{4Soris4c<t*7r:L/. (D 
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X3=Low. DX2=Low, DX1= Low. DXO=Hi 
gh) tt^>5fel 5#T H'S«8©2fe*^4~6#S 

<Dm^u-e®m$tizmmm® (tft^o-cwsps 

h.Z>) itCfigLTl^SCi&TjsU (DX3=Low. 
DX2=Low. DX1=H i gh, DXO=Low) 
jfcl 5#TU-YS«8©2E*>€>7~9#B©ra#8rciW 
flP3n«SijR«« <TFT**rl/TWepS*i4> ±K{4 

[0165] co^«:xigiasB4©ajj^ix^^wffi 

««a»8 20ttao#-f 3>f (184 9) *>6X*[aj 10 

[0166] XIBtta5K:J:agSS±fcntB:tt. C s*gm 
F£OC«fca3g*±tf«F££tfctW-*4ffi< 4#©l|gKT- 

JWXfltt&f SIR Vowfe^ttK— ifflS*iitf t vxsrop 

= h i b h{ctt*ss-cvoN*«#*KEnj)n-r*©jMa* 

L < Ctiic «fc -ciKftH 2 4 ©tSgilfiaiji < 4 fcffiH 
CCfgflJf 2 4BtESt5, 

[0167] *m&m-cte> ei±wr Ltcmz.rn.7mm. 20 

<DX4v9-->#t&- (TlW»«8©TFT) 
^OfcttlBKSHvC. C-s«ilB*KSIBI©*'?^ ,, ;> 

ygfiRo'ft mstt mmmmmoytj y y > ygiK <t 

■o"CBBRflW«:fei;*^*±tf«E*3Mflao. -€•©??# 

Stfb) ittwrsctccfcor. *5<*HLk©'*>©flE 
W&fcfflTi. J: -at. TFT«r^-l/TBi*«SK*EE 
*EPflOl,*©Elflia«EEtc «fc oTSCi^gB©^ 
fBEfb**WUftt»©r. ^>©JS«tftHtfllB»*TFT 

©*B6tf6^**TFT©*>«!att6-3* (ss^s* 30 
ffiinK «fc i«*ii*«IH«:Jg»S tiac»©-r J: 0 

[0 16 8] TFTCCtt^JStS (R*» ^fit,. 

•s-©yt»ia^mSK: t f t fc/i-o x mBE^EPflnr s*§ 

t=R*>*CH^ 

fll, CB«t3:llSR«fl6Cc?¥SEr4S*-C**. R*> 40 
»4TFTO*YXeclBW8ti6)lfc«>S«WJB«6o»«: 
fci?S3ft-*> (##£$£: itflt. IDY 9 3-65 r a 
-Si TFT-LCDK*JWSS&ji*^©ffifgl9!H- 
ffi©tfeiftj , Analysis andDesign 
of Analog Interated Circu 
itsSecond Edition. Paul R. 
Gray, Robert G. Meyer). C 
a*©**S«Cfc«fi«6o**i#&l,T**9. ISA 4 

[0169] *3BI6W-Ctt. «a%«K 1 0 C£??*t-rSS 50 
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maawnw&&K. <fc o-cac &£*±tf rate £ r> 
-c, «fiB2 4t<:«E«Enttii/. *©ni£(;&ttra2 

4©*W*tBC<b6»6' , «>*l 5©g*ggl 0±©& 

s^mrscit, iK&s2 4«:sBE«:Enjn-r4^s 

^##K9ft<-fe*cUtft.5©-C. mEE«rCi®JR«:g# 

iityBS. wfln^©BS^4#*T*i&B**tt<. «ii 

[0 1 7 0 ] *fc. ^SeSS^rti. VREF2. VREF3. V 
REF4, VREF5*ffitKIKe-r«C4««ttae«A:«>. I?* 
±Cf«i)E(cJ:-orifeD-5^^Sl 0©SBi^m@±© 

*K£ffc*»a <aa*i o 0%) ^6in mmmo%) 

Xtt«*6e«:»bl/tt<rt. VREF2, VREF3. V RE 
F4. VREFSfcaSKjeTSCir. gl^g 1 0 ©&Ei 

tifeholA>&j»s^tAM$ i oo%*>ea$ 

9 8%©tB^-¥»j8ia*0%3{p6S3t^2 96©«&t&^r 
0««{fi-*4flMM(WHr**«VREF2. vref3. vre 

F4. VREF5*8Bei/-ci»*©'r. tnjwj&tsfctam-r* 

Rt. WftttBl 0©Bft&<b*«feO&t,». 
M7«XIB^4SVCsiWBttff9Sa e SWl -n* 
TU-Y«R8 4BI— «R±K»JSSL"C«,»*A:» (##£ 
IK : #±ffi. EID91-125p59-p64, 
ffe, tt7tiHHil@¥direiS. C - Vol. J76- 
C- No. 5 pp27-pp234), ^>A2j— 
AMinttB© «fc 0 IfctMM b£S!5i L X t, > 4 . 
[0171] fcLBcioT. ^>5fel 5fiS&n3itBl 0 
K«ttLfcB»©'*>itel 5©1 0±T-©ffit§l (Y#[6j»J 

[0172] i^gi o*s^u-ct»sr-o>©ffi 

^rtam-r sti^ 4'±j£ u/c^^a^©*r+^' 

ft, p-v^) fti'^^Wre^JS 

fc4-*>»t>. #S#^A^i©«li±J«:«r-f 3>© 
ffiBsuiursja^iaor. ^>$ti 5*sa^gi 

©js«*i»wk«hj-s-6@» <«ttna»> 

(SO f4!M*«*S. S/c ^S^5t^A^©ffiS 
l£tn£-rSi©£. «W3n«ffi«©iiijm&Jb-C««4 

^4*©»^. a#w>rsnrir»ft (^»5s^i©i oam 
ffiBfi*ttort»*©r. ^tctta^fifiS±-c«^* 
WitSfciJi^Snn^) (#^i«:E3gB 

5, HgBPtt. Big-5"< , i'af ; ^*'CX 1 9 9 2^6^ 
^ ) . ctiH, ^- hK§8^-r , ^€:§< iif^. EPJIPJ^ 

[0 1 73] I5 0(C^7^vh'Jy i»^2 9©®jfi 

[01741S50 (a) -^vF'J-^^2 9 
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1 0 OHtiEMitLMmXAm^nkLX^i. 
05 0 (a) ICmZtiZmiC?? v y ? fZteHJ 

ta*««CA:l»Oa«*096-r*-5 : HiUBP 

tt. 77'jh^f^^U^ 1 990-1 995. 
B*SBP1±. Bfi^-f ^nfA-f^l 99 0*£l£-if~~ 
1 995^9^). Ufc^T. 15 0 ( b ) ifim't 
mt7=y vf? V 'J f *X2 9±(c?* h FA* 
&£Ja£tB2*A73«0r*S. 05 0 (b)©tf 
ttttttfitltttttc ^ * h if A * - K ©S#J»flH$tt** io 
fflLfc*§£©&AA2j£ 1 0 0KiiEafbLfc7 * h 5f 

[0 17 5] **iMr[Ji5 OKiLfc^^vb 
'J^X2 9 OH$!|H4 £-&SfeJi 3 0 (DSMmm 
(04 4) ©j6t,»*7* h i^tf- K-CtftW-rSCt 

■c, i 5 **^jgg i o±-r^«ju/c^a6fi ; &^ 

JJIW»ttWti««c6ttl>. tMftcSSttfc. Xu 
p:£ft©s£«lSfc©*>X down ^lSj©^tt*&©*>, 20 
Yup3?fflO»iWittOa&>Y<i own*rai©*«WBa© 

[01761B51B. #gQ60!falrH»T. 7* -f 
K*iimgll 0*>6«*-rS« J f-i'«>*l 5© 

tjStfcftOBT. F?-f*-F7M 1 7*5 

05 1 (a) 08(cBBbT*s5. *©«H5 1 (b) 
©flHC-^Sfcl 5WUfeffliU, 30 
**J«BJB2 4 03ta»* 1 0 0%T3t*K £<k©£^ 

4) . 

[0 17 7] Sfc. 05 lK^t^-^vF'J^ 
*T (_k) KBHwOtnai**. A-^K. Csi. y 
-MfoWEBStt-CI,**. 

[01781052 (a) ~ (f ) tC. 0 5 1 (a) tc 

0 m mi Ofi«l*6>63Sn8J^OB«**Oltl 
*tt**flltt*10 0K£jE«fbL75»*'?H./»* 40 
*2 9©Jlg£0%<!: L&#feJI©i§:AMfi*3ilA><t 

52 (a) BA2*ffi©a3ttt»*mO-C*f»). ^5 ? 
?7h'j,^29 ±©tB*N®g* 5 0 %-C&Sejf ±© 
ffi»RRS»«l 0 0%"C&S„ 0 5 2 (b) . (cHJ-e 

n-en b S3tffi(oa*tt» t c «*E©«*«fl8*w o 

T*^ 5HtfftB»ia5 2 (a) £|5I«-C**. 
[O179]052 (d) BDSJfcffiOftjfctKffllfcTnl/ 
■CteO. Dg#ffi#Y;£[6j (Cs«) (cMAb^-r 
&&/c«>. DSWtfflitt:^ 7}>vM;^^29 ©*B*t 50 



MS©85S<fc 0 S^feJi 3 0 ©ti*fMS©S;S©**« 

<awc*o. <fc^-c> ta>pfMS«i oo^ffifi-cs, 

««fcO 1 0 0%(Cifi-r<. 05 2 (e) (fMJ-e-tt^ 1 
ftg:£ffi E ©St&KSS t F S7t®©S:fcttS§£m L r *} 
0. 05 2 (d) £|5]«-C&* 0 
[0 1 8 01 153 (a) - (f ) «. 051 (b) K 

ttB&AJlS* 1 0 0K£IE8MbO^» d7V h <J * 

^2 9OlS?:0% (I^-^vh'J ■yfX2 9*> 
6#«ei!a»W*JHflKi05<-C*4) t U&SfeJt© 
**JHfltfc»lA»± L/dt£©iti{ifi3^<:9©tB*M8 

[0 1 8 1 1 C©»(C. ^SIl 0©^ffiK«. «m 

So 

[01821053 (a) «AS*E©S*l#if 
TfcD. 05 1 (b) ^6W*^«c1i«:A^ffl*iX^|S] 

7h';-^X29 «t^±©^7 ^7 f- 0 ~j 2*2 

9) ©ffi»j«s©ig»**w5Sc<«c-3rc»a/k80. as 

3feB©ta*fMS«^7 fi'vh'J7i'X29 ©tl*tMS 

o^ttifi{c&-?-ri,>s. 

[01831 BS*ffiS0fC«fcffl*««W4«««ffitt 
05 l*»e>W*> &«K 05 2©€-tlilil=e^L/< fc-oT 

[0 1 841 053 (D) i£D$£jtcM<D$ky£ffl& 1 &7FL 
rfcO. 05 1 (b) *»&W*»&«tt:D»l£ffia»Y#fl 

(Csl*|S)) CC*fflSt,^"C*6/c«)Y^rlPj©^''7f^ 
?h'J-^^2 9 (Cs8W77^h'h«2 
9) ©ffl»JHS©ie»*SW8< fto"Cl»4fc». DS 
#H©ffl»HBfiK:^ 5-?7hU^^29 ©tB*H$g 

[0 1 8 5 ] «±©C4*>6^COlSBft*«»6ih4. AS 

^|SlKlE*l»«Ji-C*«fc»Y^iai (CsiSOjft) ©7" 
5 v *v h y ? ^^2 9©P5SBSWK:< C»*iX^[fii 

-f*- Ft*Y#|flI«ClB*t>1«a"C*6fc«>Y*rtl (Cs 
fiG&rfiJ) 0^7^-7h^n2 9 ©aJSBSW©^ 

*5x*r&i (mm&Jim ©^^ 9 h v v 9© 

^7-;«7h 'J •^^2 9iY^|Sl©7'7 7i'Vh 
» ^ ^ 2 9 S C £ *5 Djei-C* 
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[0 18 6] £tc. X*TSl*fflffl«>*-b>-!»— oa*ffi 
tt. &§:£ffi£&g:£ffi©Y:frft#&fcg<&£mcie 

X^fig (2 9X) ©2{gfcJT©&3&t&£«t9:if--rS 
©tfSS L<J:')I$(><B29 XJiTFOgSKT-S© 

[0 18 7] *5S«WrfiMIOfc7* h^-f 

iCOfcX3J|ajOfi3J:»)feJSraf4i. ^F'JJ^i 

i #©m*S{t*s^ife <*t>f-*^7-^vb 

tt±»LfcX#l6j©ft«***2 9 X©fi3iH9«Ttca 
[0188] *fc. Y^*ttHffl©#-fe>-fr-©»fc1Il 

2 9©Y#ftfi (2 9Y) ©2«filTOfi3«:tt4«R 20 

i+r &(Dtim$. l < «t «p a * l < u 2 9 y JiiT©^ 3 k 

#2 9Y©fiS£iaitMaT«:&4*»itU IE«1W¥4 

[0 189] 054 (a) CC^&gjtClftW ST U 
8 ©tflji £ ^5 » * -7 h ij 5 * 2 9 ©13^*^-r„ 

[O19O]054(a), (b). (c)&tSH>T.& 
811^5 > 57 h 'J ? 5^ 2 9*5sOTDS. CCtl 
S&CiBi54 (a) , ( c ) ©l$Cc t C s i^iiijS 

m©©sft98i5#?:y~ i-i^e^tciaHrsci-c* 30 

S. &-tf&6. CsIB7 , 7'?57h'J.^X2 9ii 

*K-HKite*aaLa<.>©'c. mw'0 5 4 (b) © 

7-^7h y 7 5X 2 9 5C<fcoT-€-©W^lS8fe*igE'fbO 

rt©*\ c s^(cj;->r-e©tij^miig*^'fbufc©**ij 

£5. 7* hy^-Fo»1^7^7h 
';^^29J:DfL<^t<tSCiBT#%li 0 tt 
if ft 6. 7 * V #4 K©S36ffiB^"9 » 57 h y ? 40 
5X2 9 K** < H»3*ittWh«tt 6ttt»*6"r* 
S. b/cAioT. 05 4 (b) CeteHTV* 
K©S7tffi©7v#3tty- h^i>I±©^7 y 57 h y -, 
5X2 9©ifI (XB. 5*- hfil4i) CC.fcoTflJRSn-S 

ifC^cSo 7* h^^*- K©S3lc®*l£< - 4*Sfc««>y 
- H^±©7"7 y 57 h- y 5X2 9©iii£fcft:;*:#< 

if*£f8<„ 4 (a) . ( c ) ©7 U 

-fSSiiK-ricfc, y- nf&so'c si±o^7 so 



»W¥ 10-91343 

38 

•v57|- y -;,5X2 9©i!§££<T-5C£#lfi3fcrU*> 
fc^gl 0©igP^*«Aj:tor Csfi 
©fi[S*Vc/c#(Cili^mS±r-rnrc/<:Wt , $)S) « 7 

7 * h y >f *- K©tH^S£B^-©§3feffi©Mfa«:JtW 
Lr*s<3. ^ffi»#*#lHJ£«fc9£<©di;ftS&j£S: 

^&-T£01 2©7tft-^ftg|53 4^^'<T>^4 4© 

* 7 -fe 9 h mifc©R»Rtf -C T XHS£©g5W*§Wg 
ttfPl/K<<a«. 0*»fc4 2. 4 5©«iaffl*J:D/J^ 
8<«Ci#Hl*4fc6 (^-A©SIiJ<fc0. /h3d» 
Sinffi-c 6 «fc 0 i»«tt**T c £ r cfc «5 *S c >HEE 

. ^«ft»3 4*j:9i(satc»tts-esc 

9. <fc9. Kaft^>A*)W^rttK:«c&. 
[0191] #±* ***6Wc*H»-C. 05 
4 (a) . (c) Kn*-T*Ky--hlft£«KCs«eE 

gb-cy- msi&c ssubkc^uki oonnawac 
tsct-c, «5«tio®»nw!itt*»r. y-K 

igl&tfC sS±0^7 57h y -^5X2 9©iii£)£< 

-rac&asw** h^t - K*5y- h 

8±K*47*7»i'7h'J ^5X2 9tC<fcotr*©Hl^l 

[0192] tLk©C *£StSWK*H»T. 
^>5fcl 5*50 5 5. 05 6. 0 5 HCmtm.iCWbl> 
fcJS^©-e©«S»©«IUi^ (^SfrSfcffl^ffi) *Si 

[0 19 3] t = t 8 CCSH>-C. ^>5t«I5 5(C^3 
tl5«{CBBS0t:(r»S. *0»t = t 9(C^f>5. 05 6 

K^sna^fiscc^tto. ^©f^t = t i otc«c 
9. H5 7«:*S4i4«attB«:»ttr« (/cKl, * 
©IH08«l»i«®[i«t»»lyfctOi-S-4) o 
[0 1 9 4] 0 5 8 (C. ±3aJL/fc«{c<>5te3WiWOft: 

B#©s§7feB* 5 sw sta^MS^^-r o 

[0 1 9 5] 058 (a) - (f ) ©«fA«B#raipl!l-C. 
»E«l«^^S©7fe^Ji^* s 1 0 0%r (14 2#t) 
K©S^ffi*S0 5 5©«fCiegO-C^ 
«B*©»5t*lH3&««W4RMt* 1 0 0*S£IE«<bOS§ 
TfeH^ffi* 5 ^ » 57 h y 2-5X2 9±«:&s^©ft8a 

* o % t l tcmttm&-e& s„ 

[ 0 1 9 6 ] 05 5KftW5§7 * h K©ES 

^r©7 tvy-i*- K^scca^^a ( 1 o 

0%) *5AS4i**i-Cl>S©a<BS£. 
[0197] JtOfft'Ofcl 5«. 05 6«C^3nS14 

G4± (lgK(JG4MC4±) ©^5 -j 57 h y 
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d7*2 9£lff?J5o *©BSA. B. C&§^;M«X*fS] 

tcfflgt^im* or y- bSgG4±£D^5 f 

jfrrmc. t=t8~t=t9 &cSH>T&*B*fMfi* s *: 

#<<STLri,^„ — yj. D. E. FS^TfeffiiJY^rS] 

5»v h y y 9x2 9©U^=&§wk:< <H5 8«:m-r« 
tc. t = t 8~ t = t 9&cfc^T&ffi*tMft#<IMcffi 

[0 1 9 8 ] ^-C^yjtl 5«05 7(C^3#lS14g 10 

4, S3. S2±<D77v f?V'J v?X2 9Zimn 

-ecDissD. e. F&gimteYHfaitMm^m&z 

LTl^/cS), ff^S4. S3, S2±©^';?v 
F>JjfX29 ©1j^£* # < *WSte*E>H 5 8 Ct^T 
tiHc. t = t 9~t = t 1 0K*H>T&fI*fMl£#*# 
<fiTl/ri>4. A. B. C«S#H»X#Gl«: 

IBSl>«fi*0-Cl»4ft:«), ff#^S4. S3, S2± 
©^7^7F y f?^2 9©§J®£Stttc< <05 8 

K^-r^fc. t = t 9~t = t i 0{c^^r^s*fMS 20 

a55iH56ii57*?,I 

[0 199] Sfc, t = t 8 ~ t = t 9 KfftW-SfBftM 
S©^tCC*j(,»r. B§3fcffi©tB*M8fi^fc©;XK:A§ 

5fel 5«^gl 0±TYu p^riSlK^KlO-C 
Ydown*IftIK*«|Lrt»4*K«fc4. ft*46H5 

^CAS3tE*5jfiOi*>6-C*«). y-HG3±©^7 30 

•^vm;^x29 #>e> AS^MA^sfeia < *©&«: 

BS*BB*ijfi< *©'X«CC§3lc:ffi^3a^*^-C*S, <fc 
ot, B**ffi©«#«(IItSWb©*«:A«*ffl©«Wlia 
fitf^-fb-f ^>5fel 5#*Yd o wn^rfijCC^ 

»0-CI»S«f-C*D. B«*lffl©ffl*fJ8B3E{fcO'>CKC 
«6if©«*HHK*iSEffr 4»£tt. ^>5fc 1 5 ** Y u 
p#fo«C*fll,-a,»*B*T*&. t=t9~t = 

t 1 0*C»W*tB«HlflE©»t«C*it>r. ES7tB©ti 

*S£{tr4a>tt. 5*ii^SIl 0±-CXu p 40 

^{C^ttL-C^S^Xd own#ftlK:iM&lyTt,»4*» 
fc:J:£„ tttftt6H5 6CcSM,»r. ^>5tel5**Xdo 
wn^[S]CC^8&-r-5ti^. D, E. FM^MiD, 
E, FM*i*>6X d o wnS|6l01fe£l>SfftI 

«tJfi<*KE3BI6ffi-C*0'>CK:Da*ffl-r**. £fc 
lattice, -~i>5fci 5*JXu p#P&jw:*£Jttrf D. 

E. FS^IiD, E. F&&%ffifrt>Xu p7?ft© 

Da*H«««fcia<^{cEa*ffi-c*»)*{cFa so 
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ym-V&Z. Se-oT. 05 6K8H>-C. ^>jfc**Xdo 

w n ■ftfaK.&ib* -r f ^%m<DW^m^mtifi 

ffi©*»JHfi£fbWI3ca©'r*4. fttttc. *«>ite*« 
Xu p*|SUC#«rJ-4*B^*-J*D«*ffi©«««8a3C<t 
tf& C 0 3HC E »6Ii©«#JHflSHbWB C0-XKFS 

[0200] c©acc**K«ro:, *- 
h'^i^Sil 0±ecWStifcB*©**#B©tt«BB 

[0 20 1 ]±T^(Yu Pl Ydown^lS])^ 
aiT6S7*h^-<^ - F©««#ffi©<4KH«*. # 

HB*-C©tt»*. *S*B5»«:aa:4*KiEBL.. lal 
*K«ft*iBi««*iB*»6Yu p*l$l©«t>2lr>*y 
-F*£*T©8g8l£. #**BSK»ft4«KEKr 

[0 20 2]SSJ[S)(Xup, Xd own^fS]) «M 

S36ffi<!:*S3tffl*>e>Xd o wn:7j|6j©fi&jfil>&{i-f 
i^S-C©^it?:. *a*ffl«tcaft4*«:E«L. H« 

fo&^Bi&^Ba^x u p #[*!©« fcifio&m-si 

^©^-C-^>5tl 5*Xup^iXd o wn^[S] (Y 
upMiYd own#ft) © i* 6 K^tt^r 
£t£tfJT£C <fc<!:Mc, I5J— ©7*F#-f* 

- FflWERCflBHaiMWS'C (018401 9#^> ^ 
>5fel 5*iXupMiXdown^l*l (Yu p#r6ji 
Yd own^lS]) ©£%6CC»»L"Ct»**»*«Hjr* 

[0 203] 159 (a) ~ ( f ) Cc; S5 8tc^3n 
**ft»«*fflOffi«JWflEWIB*< b*^ D fc B#©3!&{f ^ 
^g|53 4©tB* (VA-VF) ©^Fffl^t*^-r. ft 
4». 05 9 (a) ~ (f ) OftNK&MttTftQWMB 
W7^©SAfil* 10 0%. S/J^ffl* 0 % t U fc^f<0tg*f 
W^«r7nUri>-5. 05 9 (a) ~ (f) 

*i5SKcVREFl*aB£Ta<fc. F8P4 9©S& 

f^*»6?B6*»tt«{CBI6 0 (a) - (f ) JC^-TVA 
0. VB0. VC0. VD0, VE0. VF0*if#6n 
*. 06 0 (a) ~ (f ) {C»«,»r«*tt««Htt-C* 

[0 204}I6 1(ca6 0K:^Stl5iftVA0, V 
B0. VC0. VDO. VEO. V F 0 **f96*-lfct§£- 

©>>yr;m-^*asP5 o (01 8) ©S6f^m^6?# 

(V Yd own. VYup) Sr^f. 01 8 
[0 20 5] 162(Ci6 lKm3tl5*tt«^ (VY 
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down. VYup) W6n«K, S22©^U 
->HB-st#S£Si55 Iti^hmhtiZm^ (DY13 . DY12 . 
DYll. DY10 ) £H34©YJffi«*HHaJ3 9*»6S6 
n-Sfg-^ (DY3. DY2. Dyx Dyo) ?:7n-r o 
[ 0 2 0 6 ] 16 OttTT^nS^&VAO. V 

BO. VCO. VDO. VEO. V F 0 #»e>*lfc*B£ 
®->'J7JUfl^#&£g(5 (0 1 9##) ©tbfl&#*>6& 
6h4if (VXdown. VXup, VXdown 
3. VXup 3) tflv-i". HI 9 36>6W6*>tt*Kiae 

3 6 n*. io 

[0 2 0 7 3 i64tc§6 3CCm3ft5flKcflre (VX 
down. VXup. VXdown3. VXup3)*i 
?S6ftfcB$K:. y<9U;HB-9»5E» (123) *>6»6 
n-Sfi-Ei- (DXL3 . DXL2 . Dxn . Dxio ) £X&*§ 
«W»3 8*»6»6*T4«# <DX3. DX 2. DX 1 . 
Dxo) £^-T. 

[02083 *mmm<Dm5 8st>i5 ocean* 
r. Sf»©ffl«st<t«(;tA^VA-vFo 

*J*TS*-(2>-9— ©f&SjSKOCffi&U 20 
bT7* h*-f*- K*ttffllvfc»£W*Jl 0 ti s e c 

/isectSiS. fif -at:. 05fCfiH>-C2 9©Y7?[S)fi 
aot2 9©X*iaifi«3 0/im. li*K»»4#«ft 
JI©Y;/jft©fi3£2 7 0 Mm. X^(6j©g3£ 7 0 /it 
mil,, -<>ftl 5**«w*ail 0±TX*lft(Cl*WIB 

k z mata (mnn±.<D-f? vt>-7h<)v?zz 
8wn,fc*>©£-r*. c©t*»ttofcraBtt. 

1 0 0 Mm* Z 

iftO. 3 0*nn***r*"4©K:KOfc>*IB!t (3 0) 30 
«. 

t (30) =0. 3/Z [#] 

t&a. fieo-c. *sgt6««:»t>tiii3ias!-c«3nfci 

T©«K&*. 

[02093 t (3 0 ) >3 0 Mm 
Z < 10 0 0 0 

((BO. 7ah5>^5-*|jMlfc) 
<fc->T. *^|§{C^*d4^>A^J— ^Sfa^iSSiffiffl 40 

^lEm^gw-cffiorc^iig'p. 8ttA©Mi]<ClrH> 

[ 0 2 1 0 3 HiKi^t. ^>5fcl 5#3t*n£^l 0 

[02113 t = t 1 • ^>5t*^4 0©«W:l2g$n 
£. 

[02123 t = 1 2 • YXftotmmmz&tii. 50 



»M¥ 10-91343 
42 

[0 2 1 3 3 DY03 = Low . DY02 = Lav . DY01 = Hi 
qh. DY00 = High 

»tt*Wjtm.»©-C. «JJBffi«*YlS«i«c*. 

[0 2 1 4 3 t = t 6 • Xltt<Dlfm®m*&tii. 

[0 2 1 5 3 DX03 = Low . DX02 = Low , DX01 = Lo 
w . DX00 =Hiqh 

[0 2 1 6 3ffi*§DY3 = Low. DY2 = Low. DY1 
= High. DYO =Hiqh 

DX3 = Low, DX2 = Low. DX1 = Low. DXO = 
High 

#&tti;*ft. n> hn-;Ugp7«, Dx. DY**W* 

[0 2 1 7 3 t = t 9 • Y#l*l©SttS*ttB. 
[0 2 181 YlftB. DY3 = Low. DY2 =Hiqh. 
DY1 - Low , DYO - Low 

[02 19]ffi«DY3 =Low. DY2 =Hiflh, DY1 
= Low . DYO = Low 

DX3 = Low , DX2 =Low. DX1 = Low . DXO = 
High 

AtftlHSti, 3>hn-;l'SP7B > DX. DY 

ti{«6i;fcVD*ffi*. i*ffls™us«**aii3HKeffi 

[0 2 2 0 3 t = 1 10 • X^©^l&fi«r^mo 
[0 2 2 1 3 X18B. DX3 = Low , DX2 = Low . 
DX1 =Low , DXO =Low 

[0 2 2 2 3 ffi©DY3 = Low , DY2 = High, DY1 
= Low , DYO =Low 

DX3 =Low. DX2 =Low, DX1 =Low. DXO = 
Low 

#s&ffi3ft. 3>hn-;l/g87«, Dx. DY **»■€■ 
* (JlfSmift*) Stii. 

[0 2 2 3 3 U±mW Uc<fc 5 (C. #&HS©lfl 1 ^SSt^l 
(c«fcW*. 0±&cfiH>-C<>5fcl 5#«ttl/ 

fcgS&S*. ISS^S 1 0 ©^fe@3 Oi^-^vh 

KEJEStlA:IB©«JWJS«*. r U -f *E 8 ©«-e*R 

j>'c s^mmvtcmviWr^. 1 o©H8tsfficc£i; 
s^#±tf^ct«fco-cl*ai-tss©r. StzRSSlO 
©W?&4> 0 < «Mffl«:^>$t 1 5©&tItfcHifflf ^i<"» 
hSKWSiiajWlOiitK. ^>5t 1 5©#S6ffi* 
-oA^^x l S#-fe >-!*--«: ioTREpK: 
^a-C*. »M!ffi«*TFT©«JS«6-3*«:fB»3*a 

[0 22 43 COMS. WflllSSWSIi*fl8»»tttt^> 
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[022 5] ft*s. #SEf8©^>A#-##3*^gB 

jbaso/tsitt[ffi{ciaeshsfe©rtt&i». -oAAf 

-><4*1. M^i^lglftSI52 . C s^|gJ!!jgP9. XlgBijgp 

8, YffiItaWgi53 9, t>!/WJfe»m3 5(D 
SWEfcaSSJpiJflre**. 10 

[02261 6*5. 4amfflfcsm&*iMtttft?£ 

B, «Oli«r«5%«Bl OiL-CttfflLfcTFT-L 

BlSBPtt. 75jh/t*Jl/f^^l/-f 
1 990-1 995, BifcgBPfi. Bfiv-f^af;^ 
XI 99 l*MJ3-f|- 1 9 9 4^7^-^) & £«: fcaUfl 

[0 22 7] ^CC*»fHCC»t>**2 ©HJKW&fclTtc 
7jrf„ 20 

[0 22 8] ■^>A^ggKRl«'Oi^I©ffi 
4t, §3fcffifcA*J-t£*x*;U*'- 
flJStffcU ^>^©BMM¥*«< Ci*»**. 182 

teff t LT fe^>©^-fe >-tf-©S^cffi©^^S 

[022 9]165tt. *«?PJ©3WW«2(C(*b6'<> 

©4>©K^vc«i«!-fHl*ttu BMfflft»9ltt4Sf«-f 

■5. 06 5«:»WS^#$IJWgf5 1 5 BB, 7*h#-fa|- 30 
-K71/-/1 7©S#H£«tS«H1 0©«mffi©4S# 
#0g~4 5K (SSt,<iioa-20S-cJ;t)SSL 

<B0a->*9WT*4) Ktt4J:9«iaiO-C*»»). 
cnW-^T, 065 (a)-i65 (c) ©«CC-n.> 

V * Y% 4 X— FT V"i \ 7©§3fcffi£*|jj*£5Hl o© 

[0 23 0] CRT, ^^f^T-U-i, iKft^-f 

36>e>S4*«:J:or«syiSJK«ffi©»a*«aftori> 40 
&. C©Wtttt*ft*N a^U-YKJHvcj^BWKJS 
6*1. — UHCtttMM* : BigB Ptt. 77. 

h^*;l-7 : ^7"L'Y 1 9 90-1 995, BUBP 
tt. 3^7^^0^^X 1 990^1^-199 5 

*a*tT5*B^. c©mifft©^»^>A^7 ; ^wx i 
©<«## <^>©ia#^) Kj:D:fcff-5i^&aJ3 4©a 
*VA~VF#»fcori/*t»IS*4L»raiaH*W©W 
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[0 23 1] H6 6&&HB8K. *9m<Dm2m&m 

[0 2 3 2 ] 06 8fCSH>T. 15 7iJ^l 

5 8*3tArt>S3fcJ*6"C*»3. 1 5 9B 1 6C£jJIJfc>£ 

ft #D9 6 8 H9 6 8 ©tttcfltf I: L"C4> (^SliSCT'CB 1 
5g~9 5K©*B6*wbrt»*) . '<*15 8©f87C 

*57*h^t-F7M17 ©gftEtf^gg 1 

lW7tl-?-ft-F71/'fl 7©S* 
ffi(cA»TS#©AW«#^>©«*»#fflfltT*-a"C 
fc«K— ffitcMffliSftSfc*. ^>©«Sft&^bK:J:o 
t, 7* h*4*-FTU-n 7©S#fflKAS*-r*tt 

*/c, #|«SW©*fc«#l^»l 5 6*3»*# 
1 5 7£;<* 1 5 8£X-5-^- 1 5 QX-mtiff *C £ 

•c, 'oa^wx i icg^sns/M^bstmafb 

«Tt?**) . «*fWfl9»l 5 6©«(Stt3ftaa 

[0 23 3]«Jd»fHLfcJ:5K. #IMB©SB2 3SaMW 
tc«fcft«. 'OA^f^'-fxioM^^ttti. ffi 
ftSUfflJSBl 5 6*57* hjf^-KTU-f 1 7©3£>fcffi 
£«7i*ttBl 0©Sl7j*SB©fgtai0&~4 5SK6SJ: 
5fWfflrr&©-C. ^>A2>^WXl©Mft#gHb«:,i: 
43tfi#**»3 4©a*VA~VF*«fb*ttlAac 
tWC9 SfcS). »»fP©JlRl>3c3ebfcffi««lU*tf 9 

[0 234] C©*S*. 'Milft^>A^^^X 1 
[0 23 5] *JC*»9!K:J:4»3©S8»«t«M"r 

[0236] iB«anaam*BE*«!r> fc-i>A*«bj«« 

A?j£*t 9 A^ffi* 5 JR£j£^i# 0 VTMctblcS. C Z>Wk 

A^^ioiaSfc^n-s/ci*, ^^gA^o-rt^iS 
mm urnm-wc & -r^jm k j: •& mxt>ii £* m s & *> * 

^-rs/c&ct©^. iii^lf^X©J:biJW/h3t^^ 
SS*Wr-5^>A^^St?. ^S^A^jiS^it®^ 

[0 23 71 169 lZ*mfoW<D±frtftrj;miS.ZmT. 
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1 1 ooit^<>x^mffmm.v$>K), m i mmmxmm 

UcOAMwSIlOOO (Slfl) £S#fi<JK: 
H— ©fltfiSr****. m 1 lHi&0!l©XR!>-YJ^§A*&* 
4fcT? ht?«JfiS?tifc©K:*tL > C©g!3©Saig0]-Cffl 
l> 6ft£^>A*^iiSg©XRt>'Yffi«!« «t 0 »KffJ 
ttB fcf? \--C&*®m3tlX^Z>. @6 9©DXRi>'D 
YB^>AM^gl 1 0 0©XSO'YlSffl^-C* 

[0 23 8] H6 9fcJH»T. 17 0BDX, DYff 

tft«^>#^>A*tfWK»t»r^«B±"Cgf 10 

r*r>. DSttfcW^>©»»jIft*iiVr. 1 7 lttD 
X. DY *»<=>. *W-4>^>A*ttS8«:ftl»r«^« 

^tttfttars^* hii«{Hfta»r*»). dxvsjx 

#ft©*£Kl^f F;l/^L.DYV BY^fSlCift^ * h 
;l/*7j*b. DXViDYVTtHi^>0^ggl 0' 
±X<D&M^i> h)i> {mc-<i> Y)Vti>n&) &m-r. 
$/c. VVIJ^? l-jMD^f hJ^-fb^^-To 17 

2« 1 7 om 1 7 1 ffih<ommcm^x^>^j:fn 20 
tgii 1 0 o#>e>©fs-*f£*iiEL-c. *mu'o©«^ 

^g±-C©(4g^T^IE3n/cfs^DYC, DXC4 
^>A*^$lgl 1 0 Ofcft^-f S*iIESB-C&£„ C 

[0 23 9] i70 &t^7n£lg 1 0 ' ©&Bi^£7Kr f 
^^JL-ff-^DX (DX6, DX5, DX4, DX3, DX2, Dx 
l) , DY (DY6, DY5, DY4. DY3, DY2, D Yl) i 
frtf. Ml OfcJS-^r. l#£±<Dli©liS4DX, 
DYfwtiDX= (0, 0, 0, 0, 0, 1) , DY 
-(0, 0, 0, 0, 0, 1) £&S. -#*i±©Jffi« 30 
*DX. DY?^TiDX= (1, 1, 1. 1. 1, 

1), DY= (0. 0, 0, 0, 0, 1) tt£Z> 0 — # 
£T©iii«©ffi«*DX. DY-C^TiDX= (0. 

0. 0. 0,0. 1) , DY= (1, 1. 1. 1. 1. 
1) ttti. — *6T©ffi«*DX. DYt^tiDX 
= (1, 1. 1. 1. 1. 1) . DY= (1. 1. 1. 

1. i, i ) i&ommi.c^xbmmtemfr-e 
[fi]Y^[aji«>6 A,mm<om7msrc»>z><Dx. wmotc 

«fc5KDXRt>'DY£4>0 7OfC^;?ft£6e>. l-©-r 40 

■9"-rX«3 0 0 (imx 3 0 0 umX&Zo 
[0 240] fil±©»j«©'«t>A*a^6B«:ftl»r. 
17 lKmflSHc r 1 j 5rfSfA^-r5. H7 
-r<J:5K:. -««: (3t^6tfi01*d«r> ^>A733l^g 

^>A^a^g©aE«fsia^^#^A^L/%< T« 

&6ftt>fc«>. ^>A^a^gfcffiffl-r€»^a^>© 

•5. ttfor^S^-T^^A^TSJ: iTC*i 50 
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t«{c*$w4^>^f- K&aan 7 0. ^zhjimt®. 

Wll 7 1 . 7 2#8Bl>i§£. rij^A^O 

/cofeO-Cfc. 07 3(CmtS«c r 1 j #A;fri*tt3lm 
3^4,, 07 3K:^r. Ste^JgUSSSg 1 0 * ©1 

£~,xmiR2fttcmm>S:7fiUXts*). &W&t*rVZ}\> 

m^Dx, DY©raMa7ot?^i/fci9t?*s. c 

CX> 07 SCck^fCff^n/c^^y^^m-^DX. 
DY^ffS. 

[0 24 1 ] 074K:. 0 7 SCi&^itfteh/cT^* 
)im^DX. DYiMiOMMSt. 07 4K*sW 
-S^ffiBSffliti. ###A^te*^<i:n«i'^H^JS 
Mlstcfr&jiOi 0ms e c A^*^*6S*T./c 
B$*7nOTto»J. H7 4riit3tt7tfftmiBIHW <lm 
sec) «. ^>A#^*ffl©Jffi*HftHJK:*iW3l5IBI 

nmrn (##5:^ : tifRaas^t&xtSM a r . 192 

0 4 Vol. 29No. 3 r^»SHH*iE#*JH,»fc* 

^mmmic^xtkiammmmiim^mmcommm 

K.bJ:Z>fi\ lEiS©^>ffi^7 r -5f (DX. DY) £ 

[0 24 2] 07 5(C^b'- Ktfctfjgfl 1 7 0©TO 
^r^-To 17501 7 3, 174. 176, 177. 1 
8 6. 1 8 7teD*-f 7*7 y 7^7a »^"C*0^JS 
«rBTC7 4HC5 7 44Sfflbfc. 18 1B^-j/7 
T--C&I3 1 8 2. 1 83. 1 9 2B-f>«'-$--C* 
<3, 17 5. 1 7 8\tUls^U-2-X2b*)-#mi$mX' 
BTC74HC62 04*ffiffiLfc. 1 7 9 mtWMfa 
UlSgr*) 0 , 18 0 «^Sail8S-C , & K> . 18 4. 18 
5«*7?>2 --C*0*^SfiWI-C«TC7 4HC 1 6 1 
Sr&JHO/c. 1 8 8«2^f >*JUvjU^7-Ui'^-f 
$,0mBTC7 4HC4 0 5 3T«LtUC>„ 1 
8 9lfil»lBr*0, r^s?#juj/x 

EKfllRS"CMl>. fcfcv -Y $192 -;7yl 

8 1 KJt^«WTSa*#»t». 

[0 24 3] H7 6(C-tf hJl/«ffc«kW»l 7 1 ©tfifiX 

j&^-r. i 9 otj-^f h^asB-c&o. f r y^;U'? r - 

$DX, DY^P>^Ul'<>©^lft'<i' hJl/^Hil7t 
Q^t?&SDXV, DYV?ra^TSI188-C&»). 

1 9 Hi^i^ h)Vtm^X$)K) DXV. DYV^6ig«J 

hju^t^^rx^f JKs^vv^m^-r^iissr 

*0. WASH i gh©W<i'hJl'* 5 I^LfcC4 

[0 24 4] 07 7CC07 3{C5FtIc.U/c^ffi^>©^tt 
NlOSfflJ©je»*iftJ-. H77K*s«4Vl-V8 
©^En««IW^>©^>5t* 5 0 7 3±-C-e©^EP^I*]© 
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[0245]@78BDXV, DYVf^iW'<i' F 
;V*I^I©H«*^0«:ia-C**. tt*s. DXV. DYV 
<t^lB3 U^JU (High, Middle, Low)© 

[0 24 6] F1*a»l 7 0O»f¥36>6H7 

9{C^dnSi!g**Sf#6^S. D7U?7"70";^17 
3 Ktfl 7 eJCfco-C^fn? i'jin/cDX. DYifiW 10 
6ft, D7U j7'70;;7'1 7 4, 1 77(^0^1? 

u^mtitcDx, DY*sf#e.ns„ 17 

5M1 7 8tecfc-3-CD7 'J »??B»^1 7 3 £ 1 7 
4©tJb^SO*D 7 'J 2» "7* "7 D -7* 1 7 6 t 1 7 7 ©Ul^J 

mmzti, mcm-c$>ti& l o w**aa-jfctt-c*ti 

Iffligh^^hS. 1 8 4. 1 85t«3>AU 
-£ 1 7 5RCM 7 8#>e>H i g hi>Wt>2tlM&X& 
©H i gh#ffl*3ttS*r©ttl8!©CLK 1©*ci» 
^gt^^hOffi**-*. 1 8 6. 1 8 714184. 
1 8 5 ©tU^jS: 1 9 2©tB*?:i'O 5'i'£0-CK0ji* 20 
GM^-T ■5.. 07 9K 1 8 6. 1 8 7©tftfj£ 1 Oit^tt? 

$n-5,©/c*5. SiMj&saatKScSfcabfilT'CBl 0«« 
4fot*t. 1 8 6. 1 8 7©tH?J«^til^>©^8tl 
jiS^TnL/TfcO. 1 8 6. 1 8 7©UJW ! 4T*ntS 
lB**^>jte**litWS©K:4 *a » *SLfcc 
■6. iot. *SB»«tcttt>r iHJ^tJ--(X*i3 o o a 

m* 3 0 0 MmT*£©-C, 8ttaUK»3 0 0 Mm/ 
(4T) <fc&4. frfc. TBCLK 1 ©J^W*^. 1 

5fe&J£©«K:«ttSa»r 1 Bi**mS!)*RfltfH&&. 
«EHW"CBlia*BiE*»rft*te». VI. V3, 
V5. V7*FSlK»«W-4aj^lli«*«W!JSreili«3 
OOfimt*?. V2, V4. V6, \ ttfaULWbt 
4*B^lBI**«Kll4rai«14 0um'C*4. «*o 

«jL/fc*^c<fc^-c. 186, i 8 7ica*-r^-r^>fii ; & 

^fc-COS,, 188B180OfflW5Hi ghCSSch 
l£jIfRU. 1 8 0©ai^* s L o w©B#c h 2?:jUR-r 
5„ 1 8 0A5H i g hK^SB#-<>5feBV2. V4. V 40 
6. V8*l*J{C*ttL-Cl»*. *Wfc«tBehl4e 
h2©Mchl/ch2=l. 4 ( 1 Ojt»t?Sxl/r 
t,>£) «:ifi< Aj:S«i9:^b-C*j*3. 1 8 9 ©Sitlls]Bg-C 

186, i 8 7©tu^K:K^rwo'ri,^o fmm&\ 
8 9©itiMi7 9tc77x-r. *^fis^-rBjy±©^-c 

wa»«ijaK*«tHr*4 4ifc«:ig7 5tc^-r«KiB 

JHttHB«SfrC»*att**aflItt-C*6. ft*. IBB 
m<OV ^iil0 0/im*3 3w m©««:S^©tg^ 
4#SS»Wil5l*K: 1 EBRCWBttKj£i;r»e.nfc*Hi 50 



[0247]^* hJU^WaJl 9 0*^17 QiC^t® 

tit* 9 f-;u#rS]**?#6ft. i-Mfc&Slsi 9 
t@7 9{c^vv*5fse>ns. vfrtmmi 9 1 

BDXV. DYV&SW. ^9 hJUtf&ftbfcRltCH i 
gh^m^-TS. &*s. h;V#V9©BSBfiP<* h 
Jl'-C^>$t*^«lO'C^6fe©<bO < hJWfctt»l 
9 in*V9*W'<i' MUtCgfc&A&S^TS. 
HWfclttm 9 1 BWfffl4ms e crtfeHiSftfc^ 
9 bJ^VbtbXm^tHmmSms e c~9ms e 
c-C&lU2titc-<9 h;U£V5£LT»t,>tfcfflB$|ffll 0 
ms e c-C^ffiSnrc^f h;U£V 3 t UXJRt)iS&\ 
-<9 hJU^{b*^G7cB#0 7 9Kip$n5i(CH i gh 

[0 248] S80K:1SiEgBl 7 2©«fiS^-To 08 
0©{4tSiS^gPl 9 2B. A*3ft/tfi^£inffiL-*>-r 
<-T-2>fc«)08 l©1i{C{41=gi@£E-rS= Ds' . 

VV . DXV . DYV , DX' , DY' B192 

ic^-ix&mmmztitcn s, vv, dxv. dyv. 

DX. DY-e&&„ S(ftffl9 3». DX' . DY' *» 

6mm**- 5f-* *as?-r zfimmrom o-c&s. 
[02 4 9] (DDs' 3!p6f#p>n-6ig;a&jis*5itfln 

(VV =Hi gh) . -e©DX' . DY' ■T-dr** 

(2) sufcraitBiro^ttai^o**^* hmdx 
v . dyv ) tnm^<D»mm&Ru^W)^9 nu 

*tfctt L/ . HUMtlftOlMfi^ * h * i NUBftfifif ©^Sfr* f 

h K -c* &fr<b l < BSu^«©^a&3ia*^iJK5a 

W©Wl&iMJ:»)iattti«*©DX' , DY' 7*-* 

[0 25 0] JiLBCj^Tft'E.ftfcDXC' . DYC 
=£0 8 1 

[0 25 1] iot, ^A?Jf I -5'-C*€»DX= (0. 
1. 0. 0. 0. 0) . DY= (0. 0. 1 . 1 . 0. 

i) mmstiictfi. iE3t;uj7 ; -:>-c&sDx = 

(0.0. 1. 1. 1. 1 ) . DY= (0, 0. 1, 
1. 1. 0) tii^nttSofc. *£at«rttC© 

a&raHtwar-sfca&niBiap 1 9 4 rc©ain±©^F 

^4«?Mf4fc*, DX= (0. 0. 1. 1. 1. 

1 ) . DY= (0. 0. 1 . 1 . 0. 1 ) £DX = 

(0. 0. 1. 1. 1. 1). DY=(0. 0, 1. 

1, 1. 1) IH*«WM«H-r4^-**ffisSiyC*iftD 
XC , DYC tCffi*3$>*5H*€>. CtHC^-iXm^tl 
4DXC, DYCf-4!?:S8 1 K^T. Dxm. DY 
mBWiffflSn/tf-^T*"}. Dxm= (0. 0. 

1 . 1 . 1 . 1 ) . DYm= (0. 0. 1 . 1. 1. 

o) ^£>s„ ftte. &immtims 2K.tjk?mK). m 
©a Mcm&a&temc-nfj: ^^a^*^iE-r -s *>© 
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[0 252] &K#»Wfc J:4»4SS*fiW*BMIi-i-a. 

as 3 um^mMm<^%i>^Kt>m^m<DmfS.^ 

*&. 

[0 2 5 3 ] H8 3fc*H»T. 1 8 5 C4«tSB*wly. 
1 9 6 K&ftM&CT l. 19 7 BffiJtjg 1 9 5 _t Ccf3g 
3nfc«tl«tw0. 1 9 8Bffiln& 1 9 5±(Cieg;J 
ftfc#»B*ji*U 5B«£iJKl 9 6_BcKg3ft/cig 10 
tl^U. 2 0 0«&S9R1 9 B±KBIShfc»I 

H^U swisysw2«CNTirw$n^x 

-f SW3&tfSW4ttCNT2-C<WffllS*-l 
ax-f 2 0 4 tt— 3£«BE*«filf»CCfia& 

^&S52 0 2 039mm 1 9 8aj;»IlB*67'tOi' 

©urnm-st 205 (omtrnm. 1 o • ±r©& 

>Xj»LfcftX' , Y' iL-CW^f 5^>tT-y> 
^»8S"C*0. 2 0 3«7?-ci^{I-*rt'2>*X' , 20 

y' ^n^tiDx. DYomzfrmmc&sttzA 

tTa-1 994Vo 1. 49No. 12j&4'#*£. 

»tt"<d» (x:fffl. Y^ft) ©£ttKBl 

8 3(c^-r3i'3-r*'So 

[ 0 2 5 4 ] ® 8 4 tC#Xtfc0l|tC*stt S'OffiSHfttfJ© 
USS***;-*-. 084 ( a ) B 1 9 5 4 1 9 6 ©ffitfUR-C 

^>A*«»W«:a!SJR 19 5 4 19 6 **«W(3*-C 30 
*j<fcftO^-«*4. C<D*C, &inMl954 
1 9 6Ktfta^>*tE**JPit"Cat»4«iSB!l 9 54 

1 9 Ba&mttm*m-3-ci.*&. 

[0 25 51184 ( b ) B. StaK 1 9 5 4 1 9 6 (C 

0. C©*£&ctfeEH^>2 0 5*>6©£E*3WaP*6*i«£ 
fiftR 1 9 5 4 1 9 6 HttttfftlRtCtt*. *fc. tfctH^ 
>2 0 5*»6E*jWJP*.6titt»4«Bf*»!S««2 0 

7 4 b, S84 ( c ) icfjk-rmtmmm 1 9 7 £*tta* 

®2 0 7 4<D[ffl©tS£i ; £R 1 5 4 0. mmm 1 9 8 42t 40 
tn^S2 0 7©W©SCl*R 16 4 0. SS^H 1994 

Mmmm2 o 7 ©ra©«fs*R 1940. 200 ttktu 

-^>2 0 5©W©SCt^R2 0 4-TSo &*». 1954 

1 9 6©as$ai(c»*4— :£©->- hffiia-w^a-r** 1 

ilI1 9 7. 1 9 8. 1 9 9. 2 0 0T?BCO'>-h 

[0 2 5 6 3 08 5{C4>t-y>*gQfeB|S2 0 2©«t 
fiS^^-T. 08 5©2 0 8Sy'2 0 9«^7>^Tft 
0. (,^t>«5>€.^JU'r--> ? ^*0 7-4 L-tfiEbhTfc 
•3, A*©^*4>tf-*>*£»0lH;t-J-rS. 08 6 50 
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CcSWl~SW4©$IJfflI*^-ro CNTDJSHi ghU 
"4JUB9SW1. SW2«*>«08r*0. CNT1*SL 
owU^SWl, SW2tt*-7tttt'-C&«. CNT 
2A'H i gh^B$SW3, SW4(W>tti'C* 
<3. CNT2#LowU-<;H*#SW3. SW4Btf:7tK 
*C**. C N T 1 Kt)*C N T 2 B^CCM^* 1 i2{iitB"C 

[0 25 7 3 08 7 (C. 08 4 (c) ©Jg^©l?ffiI5IK 
087 (a)«CNTl=High, C NT 2 
= L ow©t&^©3?ffi[aIK4^0r*5"3. ig®I 1 9 9 

6 tcsEE**Efflfl s nr *$ h -rwmm 1 9 7 &c 0 v a* 

1 9 8tc5v#Emms*rci>a. se-?-c. 6©mn«5 

*R15/(R15 + R16) i&5fcftX' = 5*R 
15/CR15+R16) f&^o tfctti-O© 
X^[6]©{4S1 4*5TJ-a^ft^X' 4l,TlftWS*i 
ft:. 

[02583087 ( b ) BC NT 1 = L o w. CNT 

2 = H i gh©J#^©^ffi[sISS*^Or*jfp. 

9 7&t>*l 9 8(cmjE*iEP)!)P3*l-C*je>-r3»S@ 1 9 9 
{CO V*J6{C5 VAiEPJjnan-rt,^. fi£oT. 2 00© 
lEB5ViiaSfcfeX' =5Vt?*4. *3QSP9-C 

b, x' = 5V©ti^c:n*-^>©x*-|fi]©{4g*7f;-r 

[02593 0 8 8 fC. 084 (c) ©*|-&©S¥ffi@S& 
*m-r. 088 (a) BCNT 1 = H i gh. C NT 2 
= L owOJg^O^lltilSS^L/rfeO, #11199 

so- 6 icniztfwm ^ nr fc 6 -r^me i97(cov^ 

1 9 8(c5 v^Ep^nsnrt^o 1 9 8©ie 

B5VT*f3, Y' = 5V4fr£ 0 fcSBKWCtt. Y' 

= 5 v©ii^cn*^>©Y^r&)©(4S*^r ^-p y 
M#4orax | 3a*>!S^. 

[02603 088 <b)BCNTl=Low. CNT 

2 = H i g h ©*B^09ffli@B*5%LT *J 0 . a£HJl 1 
9 7 SO* 19 8 K^ffASEPflnSft-Cte^TiSmJi 1 9 9 

{co v#2 o 0K5 v*iEPtt$nrc»s„ se-^r. 6© 

«Ett5Vift4fcftY' =5*R19/(R19 + R 
2 0) 0*0. *iai^>©Y-^rS)©(iig 1 4*1 

[0 2 6 1 3 «±<0«{C. #WM»CttKTKStIO 
^©{igfcffcWU 

C N T 1 = H i g h . CNT2 = Lo w©*§^ 

^tB^>©x^©(4S*r *■ a yft-ff 4 L/ -ct&m-r S 

CNT196 = High. CNTl=LowO»^ 

^•^^©Y^rsiofftg^r^-D 4 o-ctfcaj-rs 

nhtltcT-ru i/ft-5f£A/D^g&giS2 0 3KJ;oTf 
>?^;Kg^DX. DYCC^g&TS,, fiSHfrm^DX. 
DYB08 3©~-.>*t- KtfeWgfJl 7 0. 

{teimspi 7 iao-*iiEgpi 7 2{cta^$n. fir&ofc 

J:McfiIE<*ft5„ 

[0 26 2] «±©il<3. #»W«:j:r>-C. AWX*^± 
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> Atmmm^mm >A7j^iig#*fi ? n 
it. ttc, *mmmvtziw%®Mmi£®$bm&Rv® 

u» v^nmhic^>Kfimm^mm<om^t. mm 

BR: m^Uf^- 1 9 94 Vo 1 . 49No. 12. H 
!BPtt77»;h^;lf^^UY "9 3. BIBP 
ttMATER I ALS&TECHNOLOGY9 3. 10 

8 ) *imu&* ziv-jy zmm w^>am^i 

(MXf :MUt^-1 9 9 4Vo 1. 4 9 No. 
12. BigBPtt?^ Y>^)\,?h7.V\s4 '9 3. 
BjgBPttMATER I ALS&TECHNOLOGY 
9 3. 8) ■?>. ^©ffi«^>A^^^S (#I3¥4 - 
2 8 3 8 1 9. 4$gi§¥4 -299 72 7. ^¥5 - 1 
27 8 2 3. ^¥5- 1 52 0 48 0. ^¥4-3 
4 3 3 8 7, - 1 89 1 26. ftfflW-b - 1 9 

7 4 8 7. <®MV86 2-9 20 2 1 . &fflBg6 3-29 
36 2 3) fti-CCfUffl-Ci*. *fttW©-"<>A:7J«^£S 20 

[026 3] x<<t*&.mt&z>m svmmwzmw-? 

[0 264] ±fES£3ft©T i'T- h V * *XSiS 

fb©fctoifi^$ t £ -rSStfflttixS ft £ J: 5 o t*j 0 
1 9 9 1-1 9 9 5) . CCDfc*. 18 tH-<>i SUSHI 

ia©*g^s*vjNg o-ctaajmEWM < 30 

KKtiEmtemntfitiittMMtete^-c^z. m 1 0 ok* 

[0 2 6 5 ] M 1 0 0©4 0 0«rH , S^t?&0. 4 
0 l«4 0 0±CClBg3nfc'>';3>^{b^T&i3. 4 
0 2«4 0 0±iCg2gi*ftfcC sl§-C*9. 40 3»4 
0 OiKBSgSn/cy- hifllC&r). 404IJ4001 

cciegsn/c<t^'r*»), 4 0 5«4 0 o±«:gHgs 
titcwmmmx- $><o, 409B400 ©*j- r&jfcsag £ ft 

fc*t|6]S«t>& 0 . 4 0 6 «4 0 0 i>Ft5xS«4 0 9 © 
FltCftA^n/cIiltS, 0.4 08 tttttn&&4 0 9 40 
±Cci2S?nfc#e(l-C*D. 4 0 7W*ttn»«4 0 9 
±5Cffig£ftfc*fr^@-C£>£,, 40 0~409-C7? 

f j b >; vz^mm^mmz ffit8.br 310 
«^tu^>©^>$fe=&*o. cp g«-^>^3 1 oiy 

-h«l4 0 3©*S^S*^L. Cps«^>5t3 10 
<t(1^4 0 4 ©fe^gffi-Sr^U C L(i^>5fe3 1 0 
iGNDfffl (CCTHAC^'5>F?:IW-ri>) ©^ 

h D&tgff^t£AVg. fg^CC^GSmE^ 

ittAV s iU^ffilgJIVpWW^^O ViTi 50 
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£ . c &tfctHHjEV p «ifilHWK:«T©^-C 

^£ft£. 
[0266 ] 

Vp=AVg*Cpg/ (Cpg+CL) 
Vp=AVs*Cp %/ (Cp s+CL) 
cfc-p-T. Cpg (CPS) XBAVg (AVs) 

<tsci -c&wsee v P * a# < -r a c t *«jtrc& 

AVg (AVs) liTi^-f ^^©fifBE©/*:* 
®ffl&C**<-f SCitffflJfcT. K{t®40 1©^?# 
3 5 0 0 * > h O - Afi&r &ft «"4 5 Vigg*!ft 
ifltt-kSg tA>. Cpg (Cp s ) ®{B«*«>#K&£ 

[0 26 7 ] 

Cpg «= e 0 * e g*Gh a b a/d g 

Cpg «= £ 0 * £ g* S h a b a/d g 

£ 0 : X£©^H¥ 

£ g : #5X©#KS* 

Gh a b a : y- hflgiS 

Shaba : M^ifS 

dg : #r>X<Dmfr 

Cpg (Cps) £A-S*<T£K«. £g. Ghab 
a. Shaba^<t5*dg*/M< b^<T« 
*». £g««*4©S^6«Jt4!Sr&.Sfc«?)«i^ 

«4 0 0±Ki&— KfWa^fc-aTl/SSfc*). dg<fc 
LTfiO. 3mm- 1 . 1 mm^SS Ptf— ^MbJ 
tg^^^©* 5 Gh a b a. ShabaTM* 5 , Cft 

CCCm^X^Zf- htt(f&Cflt4IMI*l9 1 0 1 CC 
[0 26 8 ] Ofctf-aT. m^lBXB*'- h^&UJ^ 

>©*§£gs*5>M < &ot&a^>T&m-f sfctmiE 
* ^a«m«iTB^ » * ^ -r h ^ffe*^© y x©/c 

[0 26 9 ] ±E*m*#*0"Ca3tlfc 
t©-C*0. ^VA^^gOi^iESgrLA^M^ 
C^Sfr^oTB^t^^^A^-C^B*^©^^^* 

*A^*5-c#ac:£*@w<b-ra. «t. *^tcj:s 
»6Wfc«*miBtcBi9ir*. 

[ 0 2 7 0 ] B 8 9 VC'#3m<!>Wam 1 K^^'OA^J 
^n^g^^-T. 0 8 9tCif*-l»r. 30 1ttTFTSfi 

-c&«3cn«:fs^ (si-ss) , y 

-hi^ (G 1-G4) . Csi(Csl-Cs4). T 
FT. Hf&m^rtiiagSft-C^S,, 3 0 2 «*tlnlSS-C 

* o . 3 0 3 «>Ptisjs^icsegs n/c*tiajt§fs-e* o . 

3 0 4tiT FTS«3 0 1 ia/cft^tcd^ 
«H^EP»nTS<i-^i®iaaillS-C&0. 3 0 5 fi T F T 
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g«3 o i KKssn/cy- n§Kcy- \-&mE.*wm 

SZ>V- MMBIM3M'CA&. 3 0 1~3 0 9t?TFT 
-LCD (t<T-C«^K^^gtlif^) ^^e£bT*J 
OCft^^XitKtOTfllAt* l"H«BPa7 5* h 
^Jl/f^T'U-f 1 9 9 1-1 9 9 5 J &£"#*£„ 
3 0 6«XHffi(l[5ISSrS>f). 3 0 7«C siglKC sSSIE 

a&iiE£«i&-rsc smMngTftD. cne>©#«*ift 
anawwaem-r. 3 osttmassflr&o. &[his8spk: 
iiWfc*E*fltt&OTt»*. 3 0 99«$(]tsigpr*i3. 

CCttttOTfeO. e4HMB«MaiS3 0 4K:ttES***- 
h^igS^[l]3S3 0 5KW:EG£Xig8&0S83 0 6(C«E 
X*CslBHil!!83 0 7K:ttEC*. X^fswsl 
-sws5K«CNTS%, X-f»f swg 1 ~ s w g 
4tCttCNTg£. X^?fswxl-8Wx5K»C 
NTx4. X^fswcl"»swc4KBCNTCt 
{ftfel/r(,»4. *fc. »S(53 0 9«^W^>3 1 CMC 
!M?afg#*«l&-r&iife{c. 3 1 0*>6*W'<>0 
ffi«*UCC ! BR&<i#*«»3tl'ri,»4. EG, ES. 

ec, EX{i-en^ , nf t -$^*^-7-i , >*^L/-c*sf3. 20 

;-f-;fsws l~sws 5BCNT S f * > * 7 

cNTg-c^va-^iwapstisx-Y v^-efco. x-r* 

^swx 1~swx5BCNTxT*>*?WSI3*iS 
XW-v^-C^D. X^-;?swcl-swc4BCNT 
C-CX^jryffimZtl&Z-J "j^-Cfok. swcomB 
CNTc om-C*>*imm2in,Z>X-{ . C 

©XW-^^i&jlLSiEVcom *52tC«if&5n-So 500 
0«*t5im«B3 0 3 fCttfamSmiEVccm Zmti&TZtt 30 
fittWBKliaRrftS. 3 10»TFT«R3 0 1*6 
«*&;**l£&tH1IJI (SI 0 0©VpK*fc4) £&tti 

-r •*>*>©-?. »5saiwic«5'<>A*a5aaTtt* 

W*EO«*3»-r 5>^{CJ:o-C3 1 0OTFTii3 

o i±-c©{ig <^>&t!i) fc&ffi-r*. &*». x*ft 

[027 1 ] 09O&C&*^-;/^©ttftWS>y£^ 

WlfflipBswg l~swg4, swsl~sws5. s 40 
wcl~swc4. swcomBsi">L, swxl~s 
wx5Bt7ltl,>5, iit, iS^m^CCfDD/cfi^ 
*«ffi*««-^BIBBllIIB 3 0 4 *> 6Si^?S©tC TFTJ 
ILW&3n5. C©B#Xgg8&[H]Sg3 0 6*e>OSE« 
swx 1 ~s wx5W l/"Ct>S©T^^S©ia« 

5^BI««:»»jX*^>ffi««aJWIHIKttftiswx 1 

c 1 - s w c 4tt*>K»C6 0itt*7«««:tt4. 50 
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[027 2] 19 1 lcxmwm8860>mi£&m-?. Xfg 
0 6IJ3 1 1 ~3 1 50D7 'J ? ZfyayZffr 
3 1 1~1 5{iCLK£2D STHX£ 

[0 27 3] 09 2 KCs 18860883 0 7©flto££^ 

C s|g3lfr[H]Sg3 07B3 1 6-3 1 9©D7 VvV 
VVyVfrhlS,*). 3 1 6~3 1 9«CLK«:i'as' 
STHCS***- h^*;U^i-ra(<»*3l9>4'>7 h 

[0 2 7 4] 09 3{CXigEiJlHlSg3 0 6, C sIBS&IhISS 

307 ©»f^*s^r. s t hx itmmmm&xttia-o 

ffiBHftmJHIB«:a*4 lCLK^VHKft*). VX1~ 
VX5 3ftJW*VHK:tt4. fc/cU, VXl~VX5ttf 
tt^ftX 1 ^Xb<DWmmS.^L, VC1-VC4B 

^•n-enc i -~c4©enJramEE£^-r,, sthcsb^ 

^6H*Y^^>ffi««aJtiBHCtt*i 1 CLK#V 
HCcttO. VC l~VC5j&mfcVHtcfc4. 4fc. V 
XT, VYT«$ljaJg|59©rtgf5fi^-e. VXTBX*[S| 
^>£HM*lti*l!IIMK:H i g h U-t;Ufffe©»ra«L o 
wU^JU-CAS. VYTttY#to^>^ftWMIira«e 
Hi g h U^^-CffiOMHBL o w U^^-C»4. fcLh 

©a&m* 0 9 i st;i 9 2 a> 6 w &a>-e* * . 

[0275] 094 (a) iC&tfi'O 3 1 0 tfgl^g 
©S 1 4RO'CS 1 3_tififlSfcEH3*rCl,>£ia%^ 
T. S/c. COB|OKll : 5:i9 4 (b) . 09 4 

( c ) ICyjk-f. 094 ( b ) . 094 (c) &C^-f il 
•J. ^>5fe3 1 0 i^tC^SffirasmSlW: 

«M^fiA s sSLr*if3. c p gay- i-si^^ft 
3 i o <t©*&£gfi i &. cps itm^mt^>^c3 1 o 

£©fe^gfi£> c s g fSff -^iSS iy-l-ii ©if££g 
*£. c s c C sfR£<Dl££8S*. c sli 
BBtfifiiiC stt£0«$««£. cpcBCsgi": 
>Sfc3 1 0 4©*S^fi*, epic ttH5&®Bi£~0 
£3 1 0 c * s «y- UBiBBJlWtt 

£©f£^gfi£, c 1 c«#&J14 0 7<tjffl^@i© 
C5ComBi^8itei4 0 7i©M 
£«M**ft-e*iiSl/-Ct»4. (lb. 09 4 (b) . 0 
9 4(c) (C^0Tl>SS»£S»S*6£8«*»S»" 
5mffi[ffl3i>6fi©IS^-3<T.t:c>Sfe^fi*^l>. ffe© 

5fe3 1 0 ifi#i^4 0 40tt&<D»4H8Lft:W6. ^> 
563 1 0 £1B#I84 0 4©^Silffl9 4 ( b ) 

tcps mac s «*Dft©ttw«j« 

ilO/c*g^fi^>5fe3 1 0 tm^UA 0 4HCC*D 

&*s. 094 (b) . (c) izfjk-r&m^&te. 

#£-4>4te3 1 0 £©J£^SfB£, C si^— * 
£^>5fe3 1 0 <t©^Sffl*. y- <b-0:5fc 
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3 1 0 £©*£^§ifi£. 1 wmmmfOftS 10iO 

rsj^sioM^sa*. i soffit ttfammt<Dt&£ 

[027 6] #ga6WcfiH»r. aiSgf^ 

«iai*>^aii[^5>*>i^inaiK:3te-,fcis-cx i wl 

*»6VH«:tt*iMiUe*H»T. (s^Mm®^ 3 0 4 R 

uf- vwmhws&z o 5 , c s nibiaiss o i tx±m 
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D-T J: D iEIR&l£ttl*tij#iiJffi& ft -> fc. 
[027 7] «dfcWK*lW«^>*3 1 0 tfi*m4 
0 4 £©tS£«MC pstotal ("«>jte3 1 0 . {f-EjtiM 
0 4JlsM1-©««*iiLr^i;*tS^***t») SO"* 
>5fe3 1 0£Cs&4 0 2&©t£6$aCpclDtal 
>5fe3 10, Cs«4 0 2WD«f«llt£D«tt 
£8»&d«f) t*»4i«TC«Kft*. ft*. 
-<S®4 0 0©J*3»lHblU 0 1 , flUMU 0 6©® 



^Ry'^y- h^. ±c s«kvl -s. c© 10 stcjt^aawccwi*. 



f£*&te?zmtem&mniimM®&3 o 4*>*=>xmi 

@K3 0 6CcgEto-9tfc«-^tt«EE3&*VL— 3E«c«fch 
rt>4©r. fire*!, y-h*. Csii. n%a«9tc* 
V p = A V s * C pstotal / 



= C pctotal =Cps+Cpc 



[0 27 8] C pstotal = 
+ Cp 1 c + Cpg 

•fco-c. mmK&vc amamEEsat (av s . av c 
s) cc«t*)^i;s«ka«BEi4«T<oa»)-e**. 

[0 27 9] 
(C pstotal +CL) ••• (5 ) 



V p = A V c s * Cpctotal / ( C pctotal + C L) 



... (6) 



1^188611883 0 4SO'y- h i&fg»rt§lSS 3 0 5KSoT 

[0 28 1 1098 CC^ggtGffliCfl&aCTSEiE* TFT 
«RflW*>6Jlfcia*S%r. @9 8rtt^>ft3 1 0tf& 
^S5«±{C|Bit3n-C4l^<DW?-*^Or*J»). 09 8 

IHt«Kfti»TliBR«flS. y-M*. CsiBO 

iJ-'f ^B0 9 8tc^-TiiD. a^®@3 0 0 um* 1 0 
Oym. y-MBttl Omn. e^tfMPl Onm, Cs 
Wal 0 /imT*5. ^^g©Sm#t^>$t<i:©M 
30 £3gfi«0 9 8(Cjj\-r-^>5ti^7K$gg<t©^ft4S<bS 
ti*«tf«fflt+-'<-5 »^l/Tl>« *K J:*, fttT 
Si6Wfl!> 4 ^©^fiSi-flafcWTC^r^^S 

n. 

C= £0 ex S/d 
£0 =K^©^S* 

s=_hias@©ffifa 
=±is«s^{*©;u3 



XBNnUB 3 0 6MCs RttiaiS 3 0 7 £|g»J* S C 
-03 1 0©^>^AS(4BL/'Tl,^ia^S^or^ 

[ 0 2 8 0 ] 0 9 6 K*iHi«BEK£ D 4«ESMfc© * 4 
S >^6^ai--<>©{4g^ ; 5:^&SSIJ®a59 ©F*3S|5 
BIUS*^. I9 6©3 2 0BVp?;at,ilUfy$Jl' 
^;U^fll^«:a»'J-4i©B1iiEBK'r*0. 3 2 1. 3 

2 2Bf yr-«MMt#* i »*-r*D«*.tf7 4H 

C 1 6 3 3 2 3, 324B7 l J?7'7a^ 

T*l3#^>£32 1 , 3 2 2©W**8Btt!fi^-4-4. 

096 fc^-rswgp 309 ©mfp*ia 9 7 tc^-r . & 

fc. I9 7TB3 2 1 ~3 2 4©H1M1 OittfrTmL 
VPtt«JBMIEIll&3 2 0K«fc»J lCLKOW*^ 

*^>^3 2 iro'3 2 2ttf;r- 

?hfcfl©CLK**^> hL7 »^?Ci^3 2 3 
M3 2 4KtiJ^T'2>o ^ U 5^70^3 2 3BX* 

Gi^vffiWfcttiaflHr*^) v p P *5 H i g h u-c;u©u# 
#3>£3 2 l©Utfj*8l 7>; -v-7-7 
d ? 73 2 4 « Y3?W^>ffii*H«liai"r*»ov pp* 

H i gh U^Jb©B#*/>}>£3 2 2©Htfj£SX9ii<&<£ 40 3>7 J >-y--£B»£-r ^^©ffiS?:^* < T-5 C <fC 



J#T£. ti^-C. 7 l J»7'7a';7"3 2 3M3 2 4(C 

$ n Z> ffitt ^>5fc# £* ©HifiS@±k:I2S $ n 5 
fCfco-Cgft*). V y i.7 , 7Di»73 2 3liX7?|6]©^ 
ViSttiSx-rf - * L7 >J 7 77 0^3 2 4B 

«F1=3. F2 = 2*s^3nS* 5 . ^>$t*«s3i 
c s 2K«fiSB3Ra«±KiaBS*iri>a»^F 1 = 
2. F2 = l^JW. ^>5t©(4gCCfc> 
C/cFl. F2©ffi**«e»ti4. BniLttb»«sWflW3 



[0 28 2]S£oT. Cps. Cpc. Cplc. Cp 

gzzti^titmctcmsma 8*>6Hje>*>ft«&«:. ^ 

Cp 1 c^lOCps^30Cpci?60Cpg 
Cp s = 0. 1 f F 

T*s. (5). (6) mjzio&mmfflicia^rtfiaim 



0 9-C«F«?g|57 r -*-CS)SF 1 , F2©IA>e>^>^© 50 AVp=AVs*C pstotal / ( C pstotal + C L) 
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*{bAVs =vh-vd -rzi&tiKDmm&yu-T-j > 

ifVU&tiZLtZtttU** Cpstotal IZ&.TO&lCti S„ 
[0 284] Cpstotal = Cps = 0. 1 f F 
Vc s 3£VL~VH&C|gK!j (C sig^JE^tAVc s 

= vh-vd -rz>f&m<Dmm*ya— t-a ^rtmic 

LteVtiii. Cpctotal te&LT<DmK.t£&. 
[0 28 5] C pctotal = Cpc = 0. 03fF 
Sfc. C©Wp©Vp(cft04«EE9Effc (AVp) 

[0 286] ft-^igjaj^ 



= AVc s*Cpctota1 / (Cpctotal +CL) 
= 3 5 V* 1 . 2fF/UF 
-4 2mV 
CL= 1 p F 

■CifcS. %&*{C^iBHBttV p = 38mVTft- 5 fc. m 

mm&mifom <t o & <g < & o *:©«:. am^ 

»{*©/?##$ Ufcfc&fci^A^ftS. 
[0283] 09 4 (b) . 09 4 (o) CCftt**4ft|il 
^> <t^iS^g©&m@K^iffiIil!S«S 9 9 ©ii n r* 10 

S. CCr, VX4£VL~VHtCggg& <m-EHiittE£* 

AVp=AVs*Cp s/ (Cp s+CL + Cpc+C ) 
= 35V*0. 1*10-3 
= 3. 5mV 

C =Cp 1 c* (Cs + C 1 c) / (Cp 1 c+Cs+C 1 c) 

c s mm®* 

AVp=AVcs* (Cpc+Cplc ye) / (Cps+CL + Cpc+Cplc /6) 
= 3 5 V * 0 . 23*10-3 
= 8. 0 5mV 

ittO. *«t?tt/<»*9-f h (HKW) ^3 0 8ft 20 ©a^ara*£J»tt&^%¥tttt£tcJ:9'CtfttiJ 

Y*|ql{c»ttUfcO*»«fc0iEltCc«ka-r*C4a6*Blttr 
AS. 

[0 29 2] ^>*lWr6^c-fe>-9--©S5!c:ffi* 5 

[0 29 3] S/c. ^>#aiin£B±K:EBSttfcffi« 
* . StiSitB© C s g&VflMHI * WWMaBb-r & KB 

or mm&mmr u 4 »r*kw 

[0 2 9 4] S/c. «WOfcffi«*inW*t:&**iiJ« 



[0 287] J^T, *^«C«fcSjai**5SSi2t > #/Co 
[0 288] 

[»9§©aft*] *isw©friiitsfficc«fc*n*. si/tSSB 

>^w±©^:iiiffir*ntf*sa<!r > -oA^tc^i 
r s spd d d w tcse t> 6 * t »© -c . k «t s 
e»»3«{b©js&sitt*ai.>. 

[0 28 9J WAtf. *5**B#*f*12. W>*X 
GA-CBBJRt:y?-**2 1 0 u m* 7 0 wm© «>©■£. St 
jj^B*l*fft4 0 Y>fTiff^i!|i6 3 0 urn* 2 
1 0 /Ltm©fe©&£*KW55&r*9. Stij&Bi OTttjg 
asrtf-f 5 . 5 * >*J£Lh©*>©*eWcWJ» 

[0 29 0] «^B±©^>©»»«*. ^> 

a*wr -s^hz >t7-- k. j: -cst^s* 5 e> ehsbiihiwk: 

J:-,t, ^g#A±iKjfrc>TSt^B&ctf or/J^t,*^ 

fct^HT. A#5 1 0#© 1 WT© ; ¥ :; &§<l«'&^i'fC 
*^W«W^-C*0. 8 0 K i» h/0fel±©iiffi 

[0 29 1] $7c. S^^B±©^>©X*[fi]©^af)S 



[0 29 5] S/c. St^S6B©HSRSffiS«CffiB3<T.fc 
^SE4^S-a-4©f. ffiS*6W«FCcili^«ffi^©(i 



t«in»iB±©^>©Y*fii©»im*. sts^BSt® so jHBsawtt^^-ctojawacttffiattiH^iBr* 
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[029 6 ] S/c. Cstt*CsMBKl^8fe6ttJQIB 

[0297 ]J:^, SnB». 8MUrCift*naM 
fill. j*«ttffi««a4*9IOfc'<>A*-(tSS«^B 

[02 9 8] 2<DgtlfefflecJ:tlt2. ^Kti 

S8Hc»W*^>i«S«IE©«*3ft«S6{bly-ct>^>© io 

jt-fe >•? - ©3B6iB©awiiaE{c3«- s <i * o s*> e> 

[0 29 9] *^©^3Rt>'4©IISSP!I{C<ktl«. ft! 

itg#j#jjn o fc cc *> 6 -r^tft^ *fa #»{ tf * 
'onstflUHtu iwi»r«iCi)iro»tt)ijCKcf4m^ 20 

0 < tt«ii»a©»*iMr#BUiiJi-r*imr©»« 

fclflErts-CtS,, 

[0 30 0] #3^©*5©^ifcWe«fc*itf . ft ^4 

IKt/, y-H8*W»L. , r^>a3i*««U-r*BMi# 30 
[0 3 0 1 ] COfc*. *5lH6«KJ:titf. lffl*»l>* 

^*or«*v»*«*A#'C*>jisi8a.©m»***A 

r>-CtiE»a¥«*A*3W"e**. 40 

[BBOHML&IMH] 

[0 1 ] *^<0W-O*JM«l«:»to&'<>A*-(*ffl 

[0 2 ] nun se»0ij«:«*>4-«>A*— f*s«s^sa 

[S3] 0m3S»Wc«fc4-<>A;&f>W*©KiE 

0. 

[04] HmS^WKttWS^A^'W^OSite 
©fiHF-£7*f0. 

das ] ibisii mmmicmtizftfommommzm? so 
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[06] BIflllS(B»fi«C«*3*7* HT-/*-KTU-f 
«i*£*-T0o 

[0 7] Hail9gt&fflt<:ffit>&7* h^*-F7U-f 
«K§£^T0. 

[0 8] ft&lSgttflccffifc*?* h^*-K7U-f 
«j»4^-T0„ 

[09] Fim&kffltcffifcft?* hf^*-K7U^ 

©^fflstsisg^^-rs. 

[0io] iHHnijaii««:»t>*^>A*f*'<-fx©« 
t&£^f0. 

[011] HflllS«S««:«t>4^>^f-Ay-by h 

[0 1 2 ] mm i 3te-«MC»a*iiB© 

[013] H«l?gtK0t«:fltt>S7 4- K©# 
14*^f0. 

[014] n* 1 jtMMtcfM3*wtt*tttttt®*ta 
0= 

[0 1 5 ] mm i Y*ia«wMH*w»© 
mm. 

[0 1 6 ] mm 1 *JS«K«*>* U-^;U->7 bSB©1f B£ 

i. 

[0 i 7 ] inm i xtkfiKfflfcb* i^w? has©a6f^ 

[018] |s]Sfn ^JfiWOCflfebiS/ y TJUM-^^SP© 

[0 1 9 ] mm i aaswccfl** > y r ;he#«*»© 

*tJ>£0 o 

[02 0] H*lSI*liW«:fft>4Aju^3»©— 088© 
[02 i ] nwiimfcfl«:«*)*s/yr;»'ffll#«ft»© 

[0 2 2 ] BUR 1 4 5 U^M-^^SB© 

tt^4^Lfc0 o 

[0 2 3 ] IHJUI 1 XiMtc§t)S^7 u;U{f #£££§0© 
tttJ££^Ufc0. 

[024] R*natffiK»t>*7Ary-oiaB«RR 
[0 2 5 ] mmi mmwic&tiZ'i? u;hb#»£«© 

StrfW&mUc0 o 
[0 2 6 ] n* 1 ^*«K«*>*«3«lffi««UWO«SE 

4^L-/t0 o 

[0 2 7 ] n* 1 9gffiffltCftt>& Y#|Sj»]RI!^§tfc{iJgB 

[02 8] BI» l^EJ6«K«*>&Y#rtI*BJBfl«SHfta» 
©ib{^£wLfc0,, 

[029] mm immmc%t>z>tt±&r)x. 
[030] is)® i mffiwicmtizxmwb&omf&ZTKL 
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tern. 

[032] mmimi&mic{&t>zxjjfatnMmm$itiiBR 
[033] mm imMmtcmfrzxiiftmmmmtkmi® 
[034] mmimmmc&t>z>Ymm&to&<Dmmz 
[0 3 5 ] mm i usswt^fc* c s urnm^rn^ io 

^Ufc0 o 

[0 3 6 ] mm 1 USSWtf&bS C s «§Hgl!ijg|5©ia><1;£ 

[03 7 ] i§]ffr i mmm^m-t>i,j^^tm.mm^(om 

[03 8] gffilSWKfebSy- MglB8!jgB3©Bb 

[03 9 ] mm i mmmimfr&mmmM^Mft* 

[04 0] mmimmmi>cmt>?>mmms±icm-)i>^ 20 
>^©(4i:^u/c0 o 

[04 1 ] mmimmwimt>z>wmmm'm.K<D*i4 5 

[04 2] [S]ffnXSSWC<&fc£^i£a©V-T^tt 

0o 

[044] mm immmic{%t> t>=?4 h©ta*tw 

#&tf#»fell©j§ji^1£&tf7 * 1- F©§ 

^S#tt4^-r0. 30 
[04 5 ] mm\mmmmioz>y * yza*- k©s 

[04 6] TNM, ISRWftffi. S^m^ H B H ©)£g 
itfi£^Kf0. 

[ 0 4 7 ] mm 1 5*«wc<m> * y^tnmmm^m^ 

[04 8 ] ISJ^l^iSWc^SC si^|g«)g|5©tH^^ 
>W -i > f- ^>Xf7 U -YS«©T FT^tt7 U 

[04 9 ] mm 1 i^^K^^x^fSjwsaffi^tiigp 40 

©«jfP*^T0. 

[050] mm\9mmimf>&7v -j 2^? v v * *<d 

[05 1] I5IHI1§IS6WCC?*>S:7* Y*fA*~ K©1B 
MK7£*^O;fc0. 

[05 2 ] |HjmSy6«»KcG&*>£05 1 (a)KfiHf& 
§S^ffi©^fet^^^U/c0„ 

[053] mmimmmicmfrzms 1 (b)KSKts 

S^Effi©^**^^^. 50 
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[054 ] mm immwK.%t>z>Ti^(&m8<Dim£ 

(H5 5 3 RJS1 *5&^K^fo.5f|^g±K:fcW£'< 
>5fe©{4g^L/c0„ 

[H56]H»1 ^SfcWK&fc£i!i;S$Sg±K:irtW*'< 
>5t©{4g?r*Ufc0 o 

[0 5 7 ] ro$ i mmwic%£>2>$&k3m±icmiz^ 
>$t©(ia=&^L-/c0„ 

[0 5 8 ] fiHSI 1 ^JSfflK$&bS&§#a©ffl*M8K© 
B#P^b^7nbfc0 o 

[0 5 9 ] mm i ussm^fc^iftm-^&gBotBStffi 

^©B$^{b*^Lfc0 o 

[06 0] i5)^i3isgwc^*)4si^^i'7 bm>m 
[06 i ] mmimmmit&K*>i")T}\sm*m&.m<D 
[0 e 2 ] mm i jytwe^fc*;^ ujuft-^stsp© 

[0 6 3 ] mm 1 JIJSWcGfrbSS' 'J T JKt-^^SP© 
Krf^&7nOfc0 o 

[0 6 4 ] |a)f& 1 SgSSWctfcbS^ V)Vm j sm££H<D 
[06 5] *^Bj©^2©SISfeF!lK:^S^>A*'7 J ^* 
[06 6 ] Hfl^^iS^^frS^A^T^^**^ 

[06 7] mm2mmmic&t>z'<>xj]7 : '*4 xzfjk 

"T0. 

[06 8] imm2HS6Wc^t>4^>A^'r>''<-f 
-f0. 

[06 9] *ftw<z>m3<Dmmmt:c& ! t>&'OAJj j f>* 
[070 ] mm3mmMtc&z$kimmii o' tax. 

[071] mm^mmwm^m^ x±i<r>mcT-^mt 

a 

[072] msia^jSiW^^^s^A^^T^-r 

0o 

[073] mm3mmMic&2>*MR<D%)mt>m^m-& 

[07 4] ^3HSS^C^S^>A^^7 r -f D 

x, DYtmmm&*^tm. 

[075] mmsmmmicm^^ox^- Kt£mss©fl* 

[07 6] (Bj^S^JgWc^S^i/ f-;l/^t^ai8i5©« 

>5&svr0. 

[077] mm3mmwK.&z>m7 sicitifcLtc&W)^ 
t> h jw^(fi]©^a ; &^-r0= 

[07 8] mmsmmmicmz'o tfrmmmmom 
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<< * [093] mmsmmwiicmz>xmw}®®tcsmm 

[095] mmsmmffltctevz^mm&mjjmzTfi 
[09 6] ra»5iaswK:*>»S'<>iMMftm^tt*^ 

[09 7] IHS5*Sfi^lK:*JWS'Offi«^Hi^*^ 

[08 4] mmAmmmicm^^mm^ku^mmiTjk io -sis. 

TS. [098 ] R&5^WcfettS7W£4K®fll&*CT 

[08 5] Bi*4**««:«4-f>e-y>^SEjftaB8 



[079] 0*3*i6f)(C«4'«>^e-F«ffl«B. 

[08 0] !Slfg3Hffi^K<&5*iIE951 7 2©Sffi5:S 
"TH. 

[08n mm3mmmc&2>m]E&i 1 2 ©$*£=&* 

T0. 

[08 2] R*3XttfflKffiS*»H®tt**^-riB. 
[08 3] *»[|liO*4*Jfc«K:«&-4>A**B©« 



at 4 ©MO* 



©«fiS*^-T0. 

[08 6] |g|ft4£te0!ltcft£ swl- 
7n"T0. 

[08 7] |5lM4*S6WC^S0 8 4 (c) ©3?ffi0Sg 
[08 8] l5jfJf4flS&0!K;Hl£0 8 4 (c) ©«?Mh13S 



[09 9] iq*5mfflK*tt&Nr&»e*fEiaHf* 

7S-T0O 

[0100] ^0J*^-r/tto©0. 

[0ion ee^**-r^«)©0o 

3 0 

33-7* h-ru-fifi 
[089] 49ftH0*5X*ftKffi*^>AA£iE0fll 20 44-t^7>^ 

j£0„ 66. 1 9 3-i"J7-««8ffD7'J ^70^ 

[H9 0] H*5SgttWK«4'*>A^«©«tt5'- 67. 6 8. 1 84. 1 8 5. 2 3 1. 2 3 2-#-5> 

[H8 1] 151*5 **«CC«4XIBBIlB©«ll«*wr 7 3~7 3. 2 3 7-2 4 0-7*7*- 

0. 88. 9 6, 1 75, 1 7 8-3>;\"U-$ 

[09 2] |3]*5S^ifiWc^SCs|glt!liI8S©«^4^. 87. 9 5-^7>7 

-T0, * DFA-DFF-7* h^-Y^-K 
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